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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress or prevent stress migration 
defects of a semiconductor integrated circuit device having embedded 
wirings. 

SOLUTION: Wiring grooves 16a are formed in insulating films 15a, 11b, 12b 
and 15b, and in the wiring grooves 16a, embedded second layer wirings L2 
each having a conductive barrier film 17a and a main conductive film 18a 
containing copper as a main component by the CMP method. Subsequently, 
after cleaning and ammonia plasma treatment are performed, the CMP 
surface of a wafer 1W is exposed to an inorganic silane compound gas, such 
as mono- silane or the like, so as to subject a microvolume of silicon to a 
solid solution in the outer layer of the main conductive film 18a in the 
embedded second layer wirings L2. Then, an insulating film 15b of a wiring 
cap, which mainly contains a material having a smaller dielectric constant 
than silicon nitride, is deposited on the principal plane of the wafer 1W by 
CVD method using an organic silane compound gas as film-forming gas. 
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(57) [.£«>] 

v 7, v--f y i/ - a > ^ a * jusij * it a i® jt -r % o 

lfi«W15.a, lib, 12b, 15b 

tcEanai 1 6aSMi/fei> cMPac±9Siii 
e art'ttttt^yrii 7 a-tm^^tf-^mm 

^i^lWOCMPffl^^/^^VfCDi^ifefti 

-9 wb-e-fctf x fcus-r £ & jc «t > im 2 mmm 

L 2©£i»#;jSll 8 a©ilt«ffl->'j3>||g| 
*MW; CVP)£l:± !3e'x;M W© £ M± tC^-fb V 


L2 L2 
f 18a 16a 18a ( 17a 15b 

QUIA 



iw : K7x./\ i6a : mmmmmam 

llb.12b.15a : 18a : ^#:^J&2^#fi» 

15b : mmmmmmm) L2 : 


1 

(a) t>3Lj\±.izmui&mm%mm-t&xn, (b) m 
mm l^mm^mmmam^mm-r^^m.. (<o suia 
IDWi p as ft k » m © u -c ^ y rtt * # -r s * 

l 2 VftjtftdfeBft 

*i«tSXg, (d) SuI3* l«fi^m^J:VBBiS©a 
fflCMbTj§7£tt7-7XvS!ia*JSt-Xg, (e) buI3 

mT-zmmz-zzjiM, (f)mmmimmm&&vm 
m±ic , f&tigux hLT*is^7> f b-smx x 
s ft ¥um i&m * •=» t m 2 mmm & m m -r s is „ 
.[■»** 2 ] gf &m i a3Sc©*^««iass^g©ia 
it^^t^viT. suia (e) xgit mm^=y>\^ 

^©^ffiic msats l ib^ t it y .3 ts; 
h * #ssc t -r s nft&a® us i£u 

mamz^x. mm (e) nm^mmm^xh^m 

mumz&^x. mm (e) xa©«^>5>-fb-&#> 

im&m 5 ] mmm i ga«©^#&ii*ii]g&ise©is! 
mxmiz&^x. Hu8aBiM?©eisa;«^ Suaasa^© 
* 2 mw-mommih * £ ^*t* & & 

im&m 6 ] it^Ji i mmco^mi^mmmmmm^m 
mumzts^x, umb (f ) jLUcDmrna^it^mm^ 

mm 2mmm&$uh>s v ^>^t^tm.mh^ y 3 

@S§^M©*iS^«o 

[«*JB7] lf5RiRlfat8ffl^^ft;**iag&SM©S 

ig^t*jv>Ts sua (f ) xg©fiejK^xttHufa*« 

,^>.7 >-fbi§r#;:tfx i; bt > V X h- * */ i/ 9 >#x 

[»*3i8] m&mimmv^mfommmmgiw.oiw. 
MfiWzft^x, Sufaji^ttr^xvffla^rv^-r 

; 

(a) ^i^±Cf lMIIffttSIg, (b) hu 

sa*ne«iifc:E«iBBpap*^«-rsxSs (c) ma 


( 2 ) #M 2003-347 2 99 

2 

K*Wa»rtfc> I®i£ffctbt;tij7ttttraf 

(d) Mmmimm&&£x*mm<Dm 

miZM VXM7i®.7 '9 Xv®«4JE-rxg, (e) mfiB 
E^©^atSfflffiifc*»§iJ*fei4l55±-rs<i:a &fg 1 

n ? & @^ £ * 3 xs, ( f ) mam i mmma <t vm 

So 

[gf*«10] if*«9s3«©**#:*«lH]m^g© 

mn^m^^x, mm <©) xs« s mmm^^>ih 
&® is x * $ tf * x ic su ta mm * m -t z 1 1 a t> > m m 
muommizmmm 1 ^ /• t vx ^ y => > 

im&m i i ] i o sa*©*#i£**@B&§gM 

©«3it^SC*5V^T. HUga (e) Xg©M«l^> ^Mt 

% x tfi x ^> -5- > x t- a c i; 4 «f« t ■? s # 

[ti*^ 1 2 ] gf*ii i o mmcD*mt$.mm®®mm 
20 comma mz&^x^ mm (e) xs©*^^>5>-fb 

-grtj^'x *s v 5 > *x £ fe i* ^ n ^ 7 >^fx x $> 

im&m 1 3 i gf mm 9 mm<D^m^.mmmmmm<D 
mmxmz&^x, mm (f ) x«©^m*x«*«is 

^vWbi^tfx^LT h 'J^f;^7>^m> 

iwg3^ 2 mmm^mih ^ y 3 > £ fet*/^^ y 3 > & 
h -r sie^p^ & s ^ *« » it -r s 

«Mfi&^g©«iit^^ 0 

IM*9l.l 4 ] m&m 9 13*©*«#:*«[HlS§^Mffl 
J<7 ««*«t*v^T, SulB (f ) Xfl©^^xi*aig3# 

mm-y^y^^^tvx b y x ^d^i>-s>-5>p!^x* 
Mg3^ 2 ig^tt® ^ft ^> y 3 > * h -r 5 
se^ji tt s ^ t % #«§ft h -r ^ *mi&mm m mmm © 

(a) ^Ji^±t^l^)14it«t-SX^I, (b) Iff 

B3Sl|g^cfB^lBpa3*ff^•rsx^s^ (c) suia 
««WP»t*afc» ^©ffiiSttMbT^-y^tt^w-rssi 

4Mt5Xg, (d) husB* l*giStJK*>'<tVE^ffl^ 
MC^bTjlTcffiX-^X-Tffla^JfE-rx^l, (e) 1583 

M?*@s$-a-sxg, ( f > mmm 1 mmmm jhwb 
fb^*Fx*#*^^fiS;M#x*ffl^s<b^^lfiJc«^ 
[gf*ia 1 6 ] Si*J® 1 5fB«©*#«:*^ll^B 

ommxmz&ux, mm (e) 1g.1t i»->7> 
so ih&wtfx*^tsjfxizm5amm*m?ztizjii), m 


3 

mmmais.mtzmmm i t tt-> y 3 >*h*£* 

(a) $^/\±\zmi&mm*mm-i-z>xn, (b) su 
mm 1 «u»MiiKi»win»*mdi-r*xg % < c) mm 

S9KUPB.P 9$ ft fc . fflfflffittfc ** L TV t >J 714 * * * S * 

1 itfiti«^its*2 *ttM * *u sib 
^Mtsig, (d) ttfiX l «&KM43J;'me«UD« 
ffc*fpt7>t.r775Xv4PI4ttI.8> (e) 

I5SB gas* * mm « 9 > as #x t bb -r c t c * ») , 
a&a3e*©«wfcs"; a^iai^taig, (f ) n 

[itsra 1 8 ] m&m 1 7iB*©*#f***ia«s«s 
«D»a^isfc*v>-Cs me (e) xMcommm^^>ih 

frW)fixft-tJ ^7>fixx-&Z>zb*mm£-tZ¥m 

m&m 1 9 ] it 1 7 r«<d¥^jkmeub&* 

©Sgjt^&fc^T. BufB (e) XSOftt^^Mb 

€c$nfix fix £ fcfcfci? n ;i/*> ^ t? & 

[it ^ 2 0 ] m&m 1 7 mm&^mtemmmmmm 
©^!Jt^r^sfc*v^Tx asaa (f ) xi©^R^^iit« 

9 >fc-&mfiX t LT h U ^ 3^1/ 5- > fix 

a, susb^ 2 mmmitmm u 3 > * * HKtft y 3 
> * Xf£# fc. t & mmmtf % & & z t & mm t t & * m 

im&m 2 1 ] if «jr 1 7 mm^^mi^mmmmmm 
comm^miz^x, mm (f ) Jim<Dm.mfixumm 
^mm^^Xh-^mfixthxh y^^^-^fix 
s^** mmm 2 mmmizmmtis v?>% n&frt ? 

[if^W2 2] IT©lSt*taCfc*§i!fct5 

(a) t>^\±.\zmi#mwk%n&~ir aia <b> m 
smm p gprt t: , ^©tfitsc .c «■ u t /t y rtt * # f « m 

*)Brtt4Xg s (d) tuaBB l«fi^^*«fcrFEi8effl« 

fficMbTTv^-Tr^xvsaa^m-rxii, ( e ) 
H?f8Hffi«l * MMi m *s 5 > flsiS* fix iz m * z £ \z £ *) N 
Kfa3Bi»fflSfflfcS'V-3>*B*S*axS. (f) tt 

sa^ 1 mmm& £ i>*ie^± iz s mmm ^ 9 >^mfix 

.2«<iil*it«tt-*XS. 

2 3 ] m&m 2 2 fB«©#*#*«[E)m^g 
<2)«^a*atfc*v^T^ ma (e) ^m<ommm^^>ib 


( 3 ) mm 2 0 0 3-3 4 7 2 9 9 

4 

^j^fx*s^y i<> ; 5>>fixx'&zz£%nm£-rz>*m 
n«R2 4i i>AT<Dx.m*i?-??>z£%mm£-tz> 

(a) >>x^±fc» Hft»il*lt*t- SXS, (b) bu 
lam Ufi^CIBSMPgP^B^-rsxg, (c) buIB 

1 i vis 4 i: -T a £ 2 * #tf IBM 

ftj&ja-rsxss (d) uriaii i4finvi4s.J:tnBKup« 

i<? m)zMVT&m7'?X-?$im*MirX.m* (e) husBIB 
«*«H*3'9>fl3^l!r^t:W-r-irtfcA6s man 
So$Ifi:S'y3>*i»i-t5lgs (f ) iflBfH 

2 5 ] ffi&m 2 4 sB«©*#fr»«!HE&^B 

(DHiB^r'^^'VtT^ mm (e) xe©«ms^9>fl3 

(a) «7oi^±fc»l|fi*il*it«-r*xil, (b) hu 

sb^ lie^jKiciBi^igpgK^^-rsxfi, ( C ) mib 

1 m#.m*5 J; twu * x^ £ -r 5 « 2 * 
tMtsxg, (d) mmmimmm$>&v < mm<Dm 

fflfc»L,T**.7'9XviD.3ffi*J(srxS > (e) iueBSB 

■mammx. ^ y =j > * b«-* * * x«u ( f ) mam 1 

M*S 2 7 ] if *S 2 6 fa«xD^«4MK«HU»SI* 
©Siig^ac*SV>T. SulB (e) Xg©«^im«> 5 >-fb 

t«*«2 8] iii Y<»X.U*titZ>Z£1tmWLhTZ> 
(a) <7^/N±t* l«iIt««t5Xg, (b) au 

40 iaj|ii64ifft:ciiHnffi«^^-sxa N .(c) mm 
mmm amm k. , mnmm. t m u t a y r « £ « f 

t»*tS3* (d) «rlB£l«6i^JK*3J;tFEiS©a 
Hfc»b"r**7'?Xv«l3ffl*J6-}-Xg N (e) MfiJB 

1 mmm& <t © *s \z n l t r > * - r r 9 x v 
jaa^jte-rxs, (f > mmmm^mm^^^>it-^m 

fiXlzm-tzt.lZ& »)> «rl3IBi^0«fflt^y=i >^:H 
»*#*IS> (ff) ■«WailHWMi*J:tFB«±K» 
fiKJP^X t UX ^> 7 >-fb^-tl^X £ ffl ^ S fb^« 

50 ffiisa(aot»2i«i««ti.xi 0 


5 

lM*m 2 9 ] mxm 2 8 ia«4>¥*4MftttHrBita 
OftB**!:^, MSB (f ) i«©«i*i'5>& 

(a) >>x^±fc*llft««*J««-r*XSs (b) m 
«*llfiliJjtfcffij|ftWa«*?Bfi8-r*xS N (c) MSB 

1 *ft:p43 * * 2ej*# h -r a 2 ^tr ess 
»fc#LT**x9xv*L3s*i6-i-xs % (e) mm 

«H**tiS, (f ) aII3SB«*««m^5>fb^ 
#X CB-r.C £ C £ ») s M«BESI©«®fc: ^ V 3 > 
* $ * 3 x@ s ( g ) buSBSI 1 ®M.Wk& iWiSlt^ 
MM**"? Wb *d* fcotfitiSf x *Hv»*{b 

i»*js 3 1 ] m&m 3 o tB*©****«[0?&^e 

©«it^®tc*5WT> MSB (f ) xa©»f«l^^7>-fb 

[If 5R« 3 2 ] ¥*&JM)aMIKc?>»3S2r& *5 ^ 

(b) BfIg3^1^^fcffi^l|Pg|5*^fiS4-r5X|I, 

(c) mmmumnmm^, m<z>mmzftvx/iV7>i£ 
**&E»*mj«-r*x:ii. (d) suia^ iig^jK*5i 

(e) jKr«3*l«S«M*J;W««ll±t:x M^hbT 
♦Hans' 9 v> S-fb^SWIfSft&fc: <t -a 

TJB2ie«»il**t*-rsxS**b^ MSB (e) Igffl 

« 2 mmm<Di&mmmiz9c±^T mmmjtmy? x v*t 

M8B««^->7>'fb-&tJ#x^©S>' , ;3>i)S s SuSB 
j^ttX^XvM3&©E«©*B£Bi8;* 

M83M7EttX5Xv®31©|feff £s£^1-3^ 

t -r *^***«tjiiis*«ffl«jt*i6. 
Ts (a) ->a:y\±t:!t5i.ie*«*ieacr*xs % 

(b) ttR8lttftM£K*Hj3&*«Jft?&x8> 

(c) «fi3E»HiPS5rtc^ ictitMbt^yytt 

4ttJlI*i!5iSt8iSx (d.) MSB* .llBftKfe <t 

ffss©sfflc» bT»7cftX5 xv«i3s*jfi-rx« x 
( e ) mffimm*Mwm->^>ih-&®>%xizm-rz t ic 

<fc b , MSBESS©^®^ y zi V 4B*£-*-«Xg„ 
(?) MSBSI 1 Igil^iVEI^lCv L-T 

> 5 >{b£r$J#X * ft v> Sfl3*«fflBWSa.t: * 
"C»2l6tiK**6«^-*xS4#U 


( 4 ) mm 2 0 0 3- 3 4 7 2 9 9 
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MSB (e) ififfllts M8B«t$iJfV^7 Wb^tltfX* 
©2/U3>7bSs M8BM7Btt^7Xvffla«©E^©affl 

izfflm$nm<te?>£5\z, MSBSstsx^xv^ii© 

[Mf93 4] #»^«:E]BS#g©K3ii»SC^V> 
T> (a) *x;\J:fc*lH««*#Kir«xa» 

(b) MSBfll l«*J«t:««lBBPaJ*J&«-r*xe % 

(c) MSBEi^BSPgCftC^ m«)JStfc«:*fly*Cvfi;ytt 

*^4tE«*Je«-r*XSx (d) MSBSfS UNM&feJt 

ir £** © * ® t *f b t jM t£ ft x v x v *l a m ? x s, 

( e ) mzmm*Mmm ? >it-&®xx cint c 

J: D » MSBE«©a® t J"J3> *H»* * £ I8> 

( f ) MSBfg l |g^)K*5<fct>~E©±Cs 5 Wb 

msb (e) igcii^ mmmmm^^^ih^ms^^ 

20 MSBjiTBttXvXvSaa^WEi^©^® 
CS?S$tLS< &5 .<t5t s MSBjg7nffiX5Xviai3S© 

[»**3 5] *#^«l]]|&«e©Sjig^^t*JV> 
T< (a) <>^\±fcJBl|fi*M*Jtff^-iSXS N 
■(b) «rflaH.liM«Mic|!j»na.S««jA^«X8« 
(c) MSBESWPgPrtt^ HKDlSUKWUT^UTtt 
* * T 5f 1 #*M*5 cfc V« * Xfig^ t T S » 2 
**«rB»*»«'T*x» > (d) MSB^ l|6«.M43<t 

^tr#HSlireX7.Xv«l31*aifXgx (e) MSBE 
»5fc«S«l*S'-9>ft#««^KJB*-2:.J;'K:J: Ds MSBE 
*(OSiHC->yj>*.EajB**SXg N (f) Mb3»1 

M^^^fflv^sfb^^ffijaSfiSic J;-?tKift-> u 3> 
*3E^h'ra*2ifi«»i*iiafrsxsft* : u msb 

(e) IgCft:, M3BJiR«Jiv> ^ Wbi^& #.**©*> 
y n>*s s M8BX-7Xv5aa»©Ei^©«fflKffl^^tl 

s< ***5'fcx M8BX7Xvsaa©*#*^-rsc 

[«Wfflp«ffl^l!4fla] 
(0 0 0 1 ] 

*©«»S#tRb 4 aaE^©xEW^i:b 

[0 0 0 2] 

[«t*©s*] *»w#3ti j tftwufcaaE«iitt«tts m 

5(7 3feE*WP»*J&J*UfeaU ^©E^igPa5F*I«:^tf 


7 

[0 0 0 3] feSS* ^Iii*#i 2 0 0 1 - 1 6 0 5 5 8 

sitsit, «ti8i.tc«ftt*iRii***t» 
oi-77i92 ^&mzi*s m<Dfcm.ffi±m j p^ 

ififfimgtlT^Zo $e>Cs m%.t£¥rM¥9 - 3 2 10 

MZ&V SP54478 8 7|;B, mM&*J&!& 

US P 6174810 s USP6 1 65894 

W¥ 6-28352 O^&fgtfcJu *HB*Mt&&#?-£ 

g3«*s3feSo «Att!RfW2 00 1 - 6 0 5 8 4f 

fcfefcs *jlteW*m©«tH.*H*» ^y^A, r;i/rf> 

A9&fIM77XvfS!llt5fii#iiSi?tltV^ 

o 

[0 0 0 4] 

[«ni*«iP*-bi5 it-raps] t;^, ±fas&is 
m &m iz. & v > t a , en t ©s® *s & s c £ * m m & 

[0 0 0 5] rut>%, mMmm*mm?z>x)i-*- 
[0006] *»w©a«u*> s^Mpgisrttia^*^ 

-TS**#;*«(ilgSMg©X > U-XV-f ^V — a 

{3 <E> o 

[0007] ^B^oiugB^^wc-ecffefflgWiiif^ 

[0 0 0 8] 

[0 0 0 9] -T^fc*>, #«93«U E*WPffl5rtfc'fl£J* 


( 5 ) # M 20 0 3- 347299 
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^ o 

[0010] 

[0 0 1 1 ] 1 . TDDB (Time Dependence on Diele 
ctric Breakdown) Jfi««fe«©^P*W*Sc#ffi 

o °c) ©«j^f*TT**ffiW£^ 

S£E 03 jp * £> * T* © B# £ ffltt S# fc*f L X 7 

mm&m (m^ho, 2Mv/cm) K^#i/T*»* 

mm W$r) *V^o 

[oo 12] h i -ja 3 ^mm(Dmm<D tddb§ 

2 *S ct WH 3 l&M 1 .fcfcl* 5B-B* IK (ffffl* .«t V C - 
£0 :n;\tf)TEG (Test Equipment Group) ffi&SU&titn* % 

fe^ IBSMfp]fi« 1 . 5 8 x 1 0 5 //mi: bfeo 
[0 0 13] .«36-(Z)«»*?S-L&Bi«BBI'e» 

2.WK:«**£E««» (I/ViftW *8«t5o « 

s^^-^sttt-^HTJramsnscftMflEiwi 4 o°c 

fc****iSp TDDB»*»*t:tt*«iE^> I/XJS 

jKfc .sa $ n * — * » ^> ftE xfv^s 

mmstiz* zzx*i£ s v -zmmmmft i u a/ cm 

2 fc 3i b fc 0# P^ * T D D B ( 5 M V / c mt * tt & 
TDDB»#) tbfco *^3Ec?)^^tJV^T> 
TDDBMfctts WCaXbav^R'D 0 . 2'MV/c 

«fffftXK]SA bfe±T«E«*TCD^i: bT T D D B 

^ TDD B#^«. ISfifiS 1 4 0 "C©«^* V> 5 o 
* fc , T D D B su -KCD«^E« L XMM b 

[0 0 14] 2. 77XviIhlt 77XV!Kif:g 
■$3»«HC. a^lVtt, «R±KHB«R % 


9 

a b & s j& s 1*1 iz mm iz & b t 4&ai * * & m is, b o 
xvi^bt^K ^r^-rr^XY^aiata 

CD f (± & < s ■■€■ © T'y X V |*J ft 5 ^ttfJ if * 

mm, mm, -m^mm, *.m%m ©#£&»i*-r 

[0 0 15] 3. 3i7cffi#iB«fflX7Xvh{i, iS56# 
^?tt©7S?ij;i/$>SV%l*^3t->*s$StLSo life, « 

«^t«*-©Mjtsa©^* e. i\ 

* ftT V>T * SV-i o #J it l£&m 7 *i:NHj7 S> A 

;i/ i: A* PIBt ? z> SBSB-e^ Av> . 

[0 0 16] 4. *^Jfi©..^mt*5V^T, 0J*i;mA»& 

ftstasi/ftl#, ^#hbT$BA*ffl^£>ftTV^ 
*s ^«&A^$ft£c:hi*^T?;&?K mtaVo^M 

m i> m a> & & s gpw t s ft s c t * mm-t & *> © t- t* 

[0017] 5 . it^mmmm (CMP : Chemical Mee 
hanical Polishing) tit. -H&C&WBffl£*l*rfi<j£ 

ft & ah ~> - b $tnm t> mm r izmm 

Its *(Dms «EW«H*aftfflffi5BfcJ*bTffl»»i6 
$ USrfcCi? Tilt ff -5 CML( Chemical Mechan 
ical Lapping), -e©flfe©@^liS*4*ffi : Mt*S *©> & 

So 

[0 0 18] 6 . ffift7'J-ft*««lfiB, — «fc« 

ltil MtSf*b<ttO, 01Ii%*I) ©X9 
'J *ffl^fcfb¥««WB* wv\^ #«*tft*«l«W« i: 
{is ®jK©SftJg«*so. 5it%^Hi$il^7 

u^fflv^fefb*«*awji*vva 0 bA>u chbttmft 
*©•£*»)* * uf»7o«f*#ffift7';-' fb* 


( 6 ) # W 2003-3472 9 9 
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a&««©.#ffi¥fifls7 , n-fe^^#*ffii(tt7 y— ft^m 
[0 0 19] 7. mmm ttt, -fiat-ftf^ 

v > ^3K«| CftJMBtt * b H »* 4*hx *IS 
^©^^•tf^roh-rSo 

[0 0 2 0] 8. mm U^Vtt-f) fctts -iiftCX^ 
[0 0 2 1 ] 9. 85Affli:»» jUHS^IHm M 

»w«jr*jww*v^» -nctwf'jr;-* (b 
ta) uz&mmgnz mv<ttmmw8^6 4 5 9 

4^&?g#M) o 

[0 0 2 2] 10. X^59f7'J-tlt ±s3CMP 
^^t^oTSH : ^i$tlfe^^>'^fflWg®©^:®F*lSfeiifllf 

20 ttMH5= ^©m«^J-ffi{*s *#*fSfflf«;^ai 
*fc«fcoT^fc«a©tT'— mt{±8^^V>As, **3£©^ 

12 0 OmmCD'i7^^^©W^iaP 1 3Cs I9!l^ii0. 3>ain 
jy.±© ^RS AsifttH $ *tfc ivttffi* tlT Vi S o 

[oo2 3] li. #«tAV7i (.xitmmmmmm. 
^--2>©^K±-r5fe»ic, ajiiB«i©«ffi*fe5*)Sisc 

-fiSCs Sft^^> (TiH), ^>^;U (T 
30 a) , mfc9>** ( T a N ) ^CDi^^i«a^«S 

[00 24] 12. .aaE*sfcttsa^^^E*i: 

— IS fe: ^ > ifJV&^T %/ >( s i ngl edamasc ene ) a. 
r;v^V5/>(dual damascene)#CD «fc r> C Ifii^Micff^ 

^sn&ai^fli* if©<t a *aa«6wpgp©i*igi5t#s^ 
«aM±©f : g^*«M^i^*-rsB3 

uum* * jut® 2 «»t:fl>ttT«»aft^ m&mmy 
[0025] 13. ^9EMK>n»st:«^r^«fMiiiia 

ti5-&©fi!t-e^<s ^FC-€--5l?5&V^gAS|g^$ttfcjp 
SOI (Silicon On Insulator)SIS^ T F T 
(Thin Film Transistor)$lfcffiS!jgffi*l£fciri:t>ofcflfe 

© * m. ± c # ft s * © * *r * © t -r S o 
50 [0026] i4. v^^tit. ^mi^mmmmomm 
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[0 0 2 7] 15. *SIM*:il*0B^'»'r**tt*#f*: 

A7n-fe^tfciiiXg) *s 5ST Life '>i^^#{S [KISS 

[0 0 2 8] 16. >> y 3 >f--f r 9>f K mcxTJM 
SfettSfb^U 3 5 £ f tt> S i 3 N4©<frT-fcfc 

[0 0 2 9 ] SYb^'U 3 >^*fciit4^ 'J 71 (XlilSI 
.t£MJM&"V7M) kbtii, SiN [SiNHtt 
*?) s SiONs SiCN*is$S, Cft£«> 

y 3 > jMUUK -(»*.«>SMb y 3 75X?cv 
d c «t a mfr> i )=>>m, PSG, BPSG, &4i s o 

fb y * ©fife ^ d > **«^> D * # ? * ^ 

[0 0 3 0] S iNtftiJtS i3N 4 «fct)*. fS 

JK) -T^to-fes SiC. SiCN, SiONf$ffilI 

[0 0 3 1 ] 17. ffim^f£ISIUI ( L o w- K|gi^ 

$1 (fctMTEOS (Tetraethoxysilane) K-fbM) 

5 o — «ft fcjBu t e o s ■Mbttoxttdlft* e = 4 . l 
~4. 2 8KKT (»*fcttit»«*e = 3. 0.WT> 
SE*: J**Ctt 2. 7 JilT) $ffilgtt*&l&fKJK£35. 

[0032] mT©*JE©^K*v>T{i<Ml:±^fflie:> 
^•giiuTissia-ra^ w.fcwa*'bfc*#*n»#» *ne> 

[0033] *fe> tir©*^©^};::^-?:, sig© 

wees Axrjsawfc E e> 
t>©T?{4* < > #^©iaei±T?*)juTt?'femv>o 

[0 0 3 4] ££>C, mT©*a6©B«§Jc*5V>T N *© 


( 7 ) # M 2003-3 47299 
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[0 0 3 5] -RltK'Ks ttT«P*«MD»«fc**^ Wfifc 

[0 0 3 6] *^Jfi©fK»*«Wf 
fc*5V^T^-^tg^*-rS•fe©{4ll-©^9 : ■?•&WL. 

©^ & & L©*wtt»*t « o 

J0 [0 0 3 7] gjfc. *^SS©ff^T'SV«-g»Kffltt3V>T 

[0 0 3 8] Sfe, **J6©^«tt:*VATtts a#3ais 
b7>^^^ftItSMIS - FET (Metal Insula 
tor Semiconductor Field Effect Transistor) IMI 
S hB&b. t^MfflM I S • FETSpMI S 
B&bs n-/--v*;UM©MI S • FET^nMIShlff 

To 

[0 0 3 9] J£1T> *^R§ffl^Jfi©^*lllffilca-3^ 
[0 0 4 0] mncDWtM 1 ) *f, *«|f^Ml 

fc J: flit* SMffl S3® (i , 13 3^|3 4©j;5 

^±a®ffl5is^5 lfflitiifj^jev^^-efeSo ±t 

JB©S3iia^5 0, 5 iji^;i/-^-;i/5 2^ibti 
jo o, 5 3©!ii* s {a{S^b^«-&-e*So ftjabTv^© 

t±s 7Jl/-^-JI/ 5 2 tf»tt*itSTJi<E>SiaBi» 5 0 
©W.j&sjEV* («x.«4AmgS*fett*tLJ^±) i^T- 

» s v^•rt^©^^•t)EI3 5i:fti?c^;v-^ 

5 2JSSC:.SM-KJ;*3K^ F 5 4 #5S£bT V>S„ 
©«jiBa^5 0f#Y F 5 4*^^EbMVNffli*s El 3 6 

«Kfii*ipt5=tjiS!5 5*^^$tl^^^©affi^^ 
(f^tlSo tfes JV5 2j^g|5-p^ F 5 4 *s 

^Sblv^fflli> ;u5 2 h i/X*s**b 

JUS 2©^f©CIB»ffl±g|5A s ^^^>^^tl,9 
^•^?V^SCh, MH^S (i§ttM'J7l) Asg«fS 

Ttt-f K0*4(iX;i/-*-;V 5 2gPT-©«$5*0±#* 

[0 0 4 1 ] ^CT% *«B^#«, SMCiSW P© 
50 fS^SH*iiaEbfe«S*. JJW Fffl%*tt> SjiEi^^ 
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m*>P\c3s ntz o n c r v > > y n * * c j> § %&sa 

ffi^THi, SMtASW F#8£JSSH£s ^©rn-fex 
±©T8B©.fc-5fc3E&***3» ttat>%, a&£iR$'fb 
^#tt£#fg (Chemical Mechanical Polishing ; CM 

p ) mx-mmv fcgt© gmp fWH**e«ir> a 

&fb»! (CuO) jds^it&ot^Si, CM 

4 0 0U 2~12 0t}) £*-Sfc$Mfc«fcS&'fb#:£ 
fgS («^.«2 0 O'C^T) TJff 5>&m&& 

SHbiBtt, TDDBf^kDs'^ffl^eiafc* 
ftSTVf-? (NH 3 ) r^X-rata^fT^T*^^ 

mmttmrn t l tMCiii) c 9. t) a* tut v> s 0 c ©& 

m bfV> £ t A 5 ® £ frit *5 !K TDDB iRfffi*S iUS M 

mnmzm&w* J 3-z& 0 jts3bfc«fc-5CzMS7 
^mmconm i Ms^Tfct, gast^ * rigisuii©** 

tT'WtfXtBbi&a) |X*tSuttJ;D, ,SM©£ 
[0 0 4 2] *tr, **«SfflB«l 1 HJ»* 

JfcH 1 ®^«***I1»*«©«JS7 n-H*w bTV^ 
So 111 5 4>©ttffiS AttPI— «a^P«3T?©«1314^b-C 
ViSo 

[0 0 4 3] £ -j\ H 6 #^$i©JMl 1 ©^*{fc* 

«naBS**©«jsxs*fc*jH-.*aaP¥fflnis h? «h 

6©X 1 -X l«©»fH0T?$)5o ^i^lWSMt 
1 0 Qcmejg©tbffiK4#-rSpM©*ieg,^V3>^ 

siisciffl (f^-rxMH) fit* 

fflt9-ilg|5 (SG I (Shallow Groove Isolation) Sfct* 
ST I (Shallow Trench Isolation) ) 2#JfcJ$£;h,T 
U*. ^©«^©^-Slg|5 2{*s IflSffliltf^ 

fc» « * «»fls ^ y n fts^t 

n.Si)x;i/NWLl:it >##A£tlTOSo 
£ © <fc o * 2 £ H * tl it p M e» ..x ;v P W L £ «fc t>' 

nli>x;i/NWLfflStti«t(i, nMI SQn*S<fcT>" 
pMISQ p #J£f£$ tiT U So 

[0 0 4 4] nMI SQnt'iffpMI SQpffl^— F 


( 8 ) mm 200 3- 34 7 299 

^Ii3lt 6 nmg«ffltfti"J 3 >JHA> 

u ^ >mnmm («t, a#K*£ ^ a ) t?» >> , * 
^©mj» t -m b & ^»#t> $> s o hjNwii 3 a, 
y 3>«fcft*T*afl3'> y a >it«M b-r <& 
&v». y-bws stfflMfc 

■a**««f -e-4«ia.i: bT**v^ hma^> y 3 >m 

{is M-fb-> y 3 >m fc tt^ll* fcifeW S #pMMft04B 
;o iSsw©-e, y- Mii3 ©*^y hdr^ y r-m&*fa± 

- r 1 S«iCfiSiSt-rS C h c 

NO, N O 2 * « N H 3 h V^ o t«H| * ^ 

f^$aa-rn«^„ pl^x;i/PWL*J;Wnl 
r>x;UNWL®^tl j eft©S5i2Ii-l^fb-> 'J 3 >*>^>*;S 
20 y- h«eW3 4^bfe«, l¥*±8lfe* 
S«3ff^#H«>J'Tfl»«!(a!b> KS1I3 i:Stg 1 
She #fflfcll 4fi W* * S z t ic J; ^> T , tmt 
nmcomm. & w set *^t- § s „ 
[0045] s.it, v— vmmm$*> mx&mfc*/ y 
3>*s s v>fi«fl3 y ^ >m fcaibv y p t © 

S^SIil^MLTfelV^ ftfljS/ y 3 e> a s 
y- r tt«flt3 4-^fh>> y 3 VillfT- 5 am* 

©^*^X M/XfiB©*-v F ^r^ yr^tckSSgasa 

'J3VI± ?3 *»«*.#ifiF^fc«6fc*©»l|CiMll4*l» 

©kjpj: -r^fc-fe, a«ss'-y=i>-p** 

s^y 3 >«ttw*©s**»s ^ t#t-§s. f'Jt> 
y— >«SigjK3 4*— ©^{b$/y 3>M2&sv>{*-etit 
ttfb ^> y 3 >$i Jt ©jK^n-sflia-r s t tic J: *) > -e © 
4 » ® ft y ^ >*-e«i« * H8«« 
i'b *JS< -rs ;t*st*UOT, h >^;m*i,«*ffl 
1.^^ yrc^SiK5«iK«WBE©<ST4aS:# 

[0 0 4 6] nMI S Q nii&XFpM I SQp©-!f— b 

Si4it «^.«ffiffiin;^feM->y3>M±c, «x« 

^y^'Jt-f H (TiSi x ) e*fe(i37t;i/b^y 

•y-w f (Cosi x ) fc-etertSHTv* 

So fefeb, V— f«BH3Stt> cnfclfi^**i*t)© 

T°ittt<, m^m&mifh^m^')^>m, wn (gfb 

50 ^ * S -y-f F ^ * — ;u 5 *sjgJ^$ *ITV> S o 
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[0 0 4 7] nMI SQn<0V— *#£VFW WB® 

^mfomm e ^**;i/fc«#-r* n 

ft £> IS tt* ft fe n + §S 

V^S-o — ^ pMI SQp©V- JXiSAtf'F W>JB0> 
#6 ffi* fc JRB- 6 ft p + M 

t * m it w§ o p -ffl****** £ w p + 

[0 0 4 8] £ CD £ 5 teVx:^ 1 W<3D*« 1 S±ffi±i- 

tSU 7P- «A«B;P S G (Boron-doped 
Phospho Silicate GLass)MA>&'&«-o £fcs * tr>» 
*ttKJ;o-T3B«*ftSSOaCSpin On Glass) JRT?« 
«bT*Jtlr>. lfi»K8fc:tt, .3>^^:h*—/l/9#» 

ia-6, 7CD±B— SS* s «.ffl*ftTW$. 0 Z.<D=i>*ir 
h*— ;i/9-rtfc:HU 1 0SS3KfiR*ftT^*o ^ 

y 1 0 « % mX\£^ >$>? Y * 9 
18±^CVDafT*lftf^> (TIN.) ■US.fcTFiS' 

>^x^> (w) <e«jR8±©^nfe 

[0 0 4 9] |8IM|8±fctit^ «*tt^>^y>*fe 
ft«*l«gBftL l»»«-*ttT^«, Xlff1E*L 1 
fcfc N 1 0*autnMI SQn^itFpMI S Q 

0, «*«r>V5^*A (Ai) Sfeiir^^^^A-gr 

±TIO*S<J:*-»Cf*> (T i) 
(TiN) f © i a IfcSI^Ri i: b 

[0 0 5 0] tfrs «e«JK8±Ktts lliffilL 1 £ 
«gifi£gl la#*«sntWi6o Mill 

K) ^lt(t MiKS i L K (#The Dow ChemicalCo 
Ks Jfc««**=2. 7^ 9 OiCfiLiu «fi« 

8HS»£E=4. 0-5. OMV/Vm) Sfd^VT 1 ) 


( 9 ) «f ||2 0 0 3 - 3 4 7 2 9 9 

/Kn— (PAE) (3fcHoneywel 
1 Electronic Materials*!. JtR«*= 2 . 8, WtmM 
S=4 0 0W±) ^#&£o :©PAE^Wtt.> X 

ttfc«ft*fcv^w«**uTv^«* ±.mmmyv*jj 

(SiOCSffl) fcttit MiffHSG»R7 
(HiMi**, ]£!§«= 2. 8> »»«K-8 5 
0°C) s Black Diamond (^Applied Mater 
ials, Inc« s 0-2. 4, »ifi«^ 

10 4 5 0 °C) .tfcttp -MTES (BAW»«> .Jt»** 
= 3. 2)^#*S« ^CD-ffefiQS iOC#»»fcWT 
HU MiHCORAL (*Novellus Systems, IncSk it 
if*=2. 7—2. 4 S fiM= 5 0 0°C) N Au 
r p r a 2 , 7 ( B • ^ • AttSk ifcffi§«* 
= 2 . 7 N WMfflK = 4 5 0 °C ) & £ o 
[ 0 0 5 1 ] £ fc, 4fi«JR 1 1 aCOffiSim^MWh It 

HSQ (hydrogen si lsesquioxane) Stlfis MS 
Q (methyl si lsesquioxane) ISW#4-s # — 7^HSQ 

20 mum, «-7^ms Q»#sfc»7it- ^^#mm#*4 

^ffllM)Chl)t^So 

[0 0 5 2] ±KHSQ3R*r»fcUT-^ iMOCD 

t-12 (MmjiBihJimm, ttmmm= 3 . 4-2 . 

9 s jiS^SS=4 5 0 °C) x FO x (*Dow Corning Co 

rp. i, tmmm=2. 9) t^aocL t- 3 2 

tb^S^=2. 5 s tiM=4 5 

0°C) #^$>^o 

[0 0 5 3 ] ±I3M S Q*»fi^ LT&x ^jx.i^O C D 

t-9 (jRStisflsxajHx .ttnnm=2: 7s its 

5(7 Jg= 6 0 0 °C) s LKD-T2 0 0 ( J S R«> tfcf|« 
*=2. 7-2. 5s WJ»fflS= 4 5 0°C) . HOSP 
(^Honeywell Electronic MaterialsSs J-biia:^^ 
2. 5, BJR«JK= 5 5 0-C) s HSG-RZ 2 5 (B 

iL^m^mm, itsi«*= 2, s N tiit=6 5 0 

°C) s OCL T-3 1 (*^iS{bX^Ms tfc».«* = 
2.3. ItftfJgJK =50G°C) tfeiiLKD-T4G0 
( J S R Ms Jt»«*= 2 . 2 - 2 s 4 5 0 

°C) «#*5o 

[0 0 5 4] ±|B^-7XHS QWtTttl: Lt(t tSit 
4(7 {fX L K (*Dow Corning Corp. « N tkB«*= 2 . 5 
-2) . OCL T-72 («BfcftXiS N ihSlfl:* 
= 2 . 2 - 1 . 9 s mWtU& = 4 5 0 °C) s N a n o g 
lass (TRHoneywell Electronic Mater ialsgiL ttM 

mm=2. 2-1. 8s w^s*= 5 o o p ciu±) 

(^M e soELK (^KAir Productsand Chemicals, In 
Cs 2 JUT) #^fe^o 

[0 0 5 5 ] ±I3#— 7^MSQ^»^ Hit ^J^ 
HHS.O-.6 2 1 1 X (BuftSXil, tfcfl*^- 

2. 4. lMRtiUE*= 6 5 0°C) . ALCAP-S (Mih 

so m^mm, &mmm= 2 . 3-1. 8, 4 5 
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<ro , ocl t-7 7 (MMifoibJ^mm. ttmmm 

= 2. 2-1. 9..s SM*= 6 0 0'C), HSG-6 

2 1 o x (H&fl3«xjPMs ttmmm=2. u mmm 

jg= 6 5 0 °C) Ifefisilica aerogel 

wpMfflmm, tmmm 1.4-1. 1 ) % « 
coo s 6 ] ±m#-9x%m&wnt\sXi&, mx\t 

Pol y E L K (3fcAir Productsand Chemicals, Inc s 

itmmm=2ur, mmum=4: 9 o°o 
[ 0 0 5 7 ] £ 1 1 a,<Dm<Dmnt UTl 

^{b>U3> (S iON) ^CDJ;-5^^S^U^>^^ 

[0 0 5 8 ] ±13 s i o cmmn, s i of i^m**^ 

M^iiCVDS (Chemical Vapor Deposition) 

T^J5)c^tvTV^^>o ^J^«±I3B lack D i amo 
ndit 1- V *^)\sis^>£mm t<DM&J}X*m^ fc: 
CVDSf iliotM^tl^o JisBp-MTE 
Sfciu mZ-lt^T-Jlb y ^ b^>^>hN 2 OhcD?M 

[0 0 5 9 ] ^0 J:5^L o w~ K«*4^ ^> 
1 1 a ± \Z MU Low~ K^^^ «f ft 1 2 a A$ 

mm$nr^&o zm&mmi 2 a&, ^ji«-«Yh^ 
yzi> (sio 2 ) ^ft«^fL^ffifb^u^> (si 
Ox) mt>t>te*), mzmb^mmmmmm (cm? ; c 

hemical Mechanical Polishing) W^Jt ^IfeStit 1 1 

(D«fc5fe*M|*WUTVk3o le^JKl 2 ac^^te, $g 
jURl l.aAD *«*M&fcli<* 0»*«2 5 nm~ 1 0 
OnmSJK* »t b<il iW*«5 OnmSJKTASo 
fcfc-U iBSMl 2 afct, lft^J3>ifcR«*ft« 
* CP T It ft < II -* Jt JEflTIB^ * ft ^ $J A « ^fb y =i > 

(si x Ny) *ft^yj> (sic.) 

ft^U3> (SiCN) P^fflVvT^mv^o Ctl^lfb 

y 3 >i N jitfb^ y -a >«*.fettft3fb$' y p >jgt 

«iffi77XvCVDSiao XMJ&T & Z £ &X 

« s o 77X?cv D«tfi $ tife^fb-> y n >jn.fc 

LT«, #iJ;t«BLOk (AMATttS. fct§f«*^ 

4 . 3) *<Z»&afcBibTiSj;> y 
}V^^>t^V^A (Sfe-tt'N^ N H 3) i:cDM^5??^ 
£ffi^3o ^0J:5tl6llll la, 12 a "CI** f .1 
BBSSftL l cd— «#«ti-*-** ;i/ 1 3#9as 

[0 0 6 0] ^.mm<Dj^miK^xii, ±mm 
111 2 a^ctt^r^^i 4±izmmm (mimmm) 
1 5 a*r7XvcvD?^fiaoTiiti»o mmm 

1 5 alt U 3 > ( S i CN) ^(£>£5 

5 nm~ 5 0 nmgjg. Jff* b < 5 0 nmg 


(10) -WW 2 0 0 3 - 3 4 7 2 9 9 

it^So z<DM&(Dmmmi 5 aits «*.«>y** 

^ > (3 MS ; Si (CH3) 3H) t7>f»7 
(NH 3) t*^ V7#X (aV^A (He) 
9R (N 2 ) ) k©ft^tMlrM7?XYCVl)»t 
iiMlfe, «iil 5 a.©*©flh^»»-fcU 

Ts iiliM^^> (SiC) *fc.tt*a^V3 
> (Si ON) *JBI^T*AV^ »I15 a*fft^> 
U:3 Vi:t6i^lt MA-ttf y ^^;i/^^>i:^-v y 
c^y^A) h©?i^^^i^fe77XYCv 

:j>£ Mi(f>^^^^7> (TM 

s ; siH (0CH3) 3 ) tmibmm (n 2 o) tcos 

^X^ffi^fc77XvCVDSi:J:f3M«o Kg 
ft^y^Vtlts fJiliPE-TMS (Canon 
S> ft*=3. 9) — imfClBIURl 5 a 

£0 m &£S co ifil ft fpj ± $ * a <r 'i: ipx% £ o 

[0 0 6 1 ] WV^T^ mum 1 5 a±C MMRl 1 
b, 1 2 b*T«*^«fc*«-rSp NUHR1 1 bttx 
1IHI6I111 atPDftit$ttiiI^?>^$o t 
fe> f©±l0*ii l 2 bit ±XBMUft«l 2 a 
U*6«M*6&t)x |!:Low-K^ty7ffl0»gI 

bfe h'^>r 3iy^>^fc<t TOKX 1 b, 12b 
*jB««^^*U »K» (BlkHQS) 1 6a«i 
f« (B 5 ©Ig 1 0 0 ) p III 1 6 a *Mt 5 K 
^ 7tM/^^M^?)IUl««iillb } 12 
b*»*-r*Htft:» ttfKMl l b, 1 Zhts Mill 

1 5a^x7f>^>7/VhbTii^tl)o t"ftto 
t>. u©^811 5 a0«ST*X7^>^S-If ±^ 
Mill 5 a*».JfilWKai!y^>y»*'rs.o 
cntiSs RB«iK l 6 aa)»A«$ttMe*:l4±««£ 
dh#Tts E«*16a©lBl?aSPftl»±-e**« - 
©J;5^Eiil6alt 06t^t 
iok, MiaftttM^titl^o EMI 6 a© 

it* mexits *.©**fi«©Eiftaii 6 a#, ffi©iE 

^> o 

[0 0 6 21 *1:. H8ttx H(B.fc:il<*a»«:Kl*iaK 
S§l5^0»fffiH4^ bT ViS.o tfcs 19 9 ^ 111 8 tl 

<i|i#^*«iatt«E)t©«axs4»fc*sit5ia-6(?>x 1 
-x imvim%-r&%i>fr<?>isimmt&2>o 

[0 0 6 3 ] S-T, I8k*tJ;?C, ^x;MWff)$ 
50 B±CD^ffl{Cs MAtfSkfb^V (TiN) f*^5 
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0 1) „ ^©fStt^yrll 7 att, M*..tfJttK0$ 

lb, 12 a, 12 b, 15ai©fftt4 
[rI±$ * S «g*5 J; tFi4»#K<D V 7 D - Kf fc«©»ft 

Ai;7»l 7 a^UTtts ±S3Sfb^*>£-ft*.T, If! 

fc^£KjSbfcV\S{b*>^;*^> (wn) Sfeii^fb 
(TaN) »©«fc5fci^&&*gfc*j*JiV> 
SdilAWSbV^ ^©g-fb^W^t^T, ft 

.HbSiA«a<Mfc.fc4'!)3V (Si) *«jnbfe*m-* % 

m^Jfe-UHV^>^;i' (Ta) „ (Ti) , # 

>^f> (W) „ 3-9*>*^VKT> (TiW) 

iiCf il fUWt *ttt^'J7ll 7 aCDMJP 

1 0 nm> *ftJ; t> &>Jv£u 6 ~ 7 nmlfe 
fefc-5 nmJJITfcbtiSffiaTDDBSIitflSi tiis 
T?#S 9 

[0 0 6 4] m^x, mn&rtvrmi 7 aic, #>jx. 

(SJS* 8 0 0-1 6 0 0 nmmS©fflMe<J{-PV>ill^e> 

fts^**K (mzmtt-m) i8a*Jt«-rs cias© 
ii 10 2) „ ^mmcomm 1 -ef*> i s a 

ici t» s A»«:«J«D^'#i*:* 1 8 a 

<> fgnx b-r-fl^fS-rsi t*s-et5o £©*§ 

fe asuis * y * m iz & o t ^ « £ * 5 c t -emm-tom 
it i 8 a * x/t >y * y > rm-zBtiL-r s 

i©fSI4M'J7ll 7 a^tf^Il 8 a£?£fiJc 

±t-j*s iiiJo>^o^^>^'j >^s j fn y>t 

y > 7W£ f% V* S Z * b £ fc •» 1 8 

4 7 5"Cg«©#Btbtt#H» (Wittt**3?Hft) * 
t*5l>T*K 1 S izMVT® t W ! m%M-rz\bizJL *> 3=m 
*«1 8 at!!7D-S*, S?^SB«* 1 6 a-CDfrffilz 

[0 0 6 5] Sfftil 8 a*J;tWttt;tyr 
II 7atCMPSCJ;otlit5 (IH5©X|ilO 
3) o #*3S©J£Ji lfc&WCtiU CMPStLt, m 

x.t£±mmmy y -cmp (iuf^) *><fcv«s 
s 0 -r&fc>*K «^.{i^©ia?3-^$)So 
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t0 0 6 6 ] * 1 *y vTMU 

118 a*jlW«I«:-.WJB , rsci;*lfl«I^T^*» 9MI 

M43 J: V|B©iNbJK*^ f ^ts^^-^tf ftTH 

(3U «A«0. 5aS%filT*fc«0. lli%«Tffl 
U<» #£0. 0 5 «»%JUT&SUiiO . 

0 lM%«T©&©&££C#?a;bUo fe!SU fi&& 
5111^*© 3 ~ 4 %gS t S tT * OTJBtti: 

io b'tfciu jH©«ft«fcJHf a«t5K*0pHifl«il**ti 
fc£©#ffiffl;*ft, $&K*ttt^iJ7«,l 7 at»t 
S^i»#:$t 1 8 a<DW*»*ttt*^ «*..«'J>& < i:* 5 
tt± £: & S «fc 5 \Z *(DMl&ifimmZtl± i> © A^^ffl $ ft 

«frfb*3R (h 2 o 2 ) s 7m-fbr>^-«i7A, wmry^ 
tMiLTft, ^x>i, ^n>^, 7V*«, y> 

-ft^>©5'fe^ ja^b7jci^tt^iij^^*#fr> 7>-^^ 
mm it § wfe a, suit jb v\ t mitmr* $> s „ 

Sfes ^a^KttASSm&DfJfcbT*— (KCffiM^ftT 

<> 7jcN©^»jg4.i§;v'>fe4&s wfi*tmv^T»3S^* 

©j@^fb7j<* i: 0 , 0 3ii%ffli'i>i!;^ii, ffi 

s©#*a^o. o i*«%*8ucbfc«fjia*fle«-r 

So E5^JfcbT{±s ^JA(iBTA#Mv>^>ftTVNS. 
30 [0 0 6 7] i(Z)|lXfy7©ffit7'J-CMP-C 

^*Sb$tS:]!|S^i**Il 8 a*±fcfl3*W**Tf 
BfltS. -r«:t>fex ±sBWB*t?fb^aMW®*fl3 

BEfl3«i6«^«.*ftS. *fc*fl:****ftfl3-rs««# 
ffi*&*ftS fc±«*fb»#*«*3t<e-3T|iaH/, -bS3 

ftttftft C PH* ft T «fl5 Ji © JP * b> C ©SJtfe * Ml 

t) s bTfb*««w® AsjifT-r s „ ««m©^*tt^ic 

40 mm'* y H i:©S?«ST-fft>ftSo 

[0 0 6 8] «f« — «J: bT#S= 2 5 0 g 
/em 2 , r^oi^sdr^ iJ71ii!= 3 Orpm , ^3i.iateg5c = 
2 5 rpm , X7'J ft* =15 0 cc/mini: b s WS/^ <y F 
iis «*«*Hn7*— ;KEodel) a©«ft^vH (IC 

1 4 0 0) *ffifflbfeo i©W)B7^y K(4., ipatt^± 
tfSH^^?>SI®7N->y h**$RBbfeds, ftJtMy H*ffi 
mb-r^)^v^„ WB©^i* N i#M18a«i$ 
ntT»©*f5finU7ll 7 aAsSfflbfe^J: b, 

56> yrjKi 7 aeftofefc^k^btatfiotfett 1 ?!^ 
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ff-5. Sfes C5*t*M(ts ^1W 

CDS® A 1 6 ©fKlt^^^ h ;V*fbtSt3 V^T^**ft 

[0 0 6 9] ^©«fc-5*WS5!ia^4sV'>Ts «H*>*>fcS 
1 8 a ©8F«&K.tt\ 5 0 0 nm/m i 

ngg, ifS^urlUaoiill^ #I;U£3 
nm/minSRgS, ffiSlSIBIfts iiftil 8 a 

gd hip ic «fc -? x m & * con -m tz (±a a & was, m * « 

JUBOJWC 2-4 & S o 

[0 0 7 0] K»2Xfy7lt ifttAijyil 7 
& : *»&-$J£W£-rS-£i:*BA«JfckTV>$. -©IS 2 
^ „ >J 7JH 1 7 a Wl^ y J» fflg 

mm lfli, flffiMi: IT, ^ 5 (fc«%©3i 

SfliakJJk 0. 0 3M%«D.*x>aW3.£tF0. S~ 

fc^££*tS$©-e{ifcv»o ^©ffi*i©^sn»i±s 
btT*oi«l 2 b#ft|fcii&v>«fc -5 

0 2 ) A5ffiffi£;JxTV">S„ ^fflffif hUT3D-f^;i/i' 
b ©WJg®©»«£*ilBfc:<£J8t? t, x ^ 9 <s» f7V- 

«&s§ i x-rv7 , mcomihfflcDa.& i>w.t> l,tv>*. 

So fit, ^Stt^UTJKl 7 afc^t^iiftll 
8 a©«f®j®^Jt*SBUf3«£fe7 y — fb¥«tt*W«0*H 

oo cfflot^s^ffTSfirsz keif), i2XT>y 

riz^sxits SifWSiiftll 8 aO^fbfciW*. 

a ASiisa k mm $ o a a c -r * c t i$x t s 5 s -f * 
> ^ ^.x. ti-v a >m&wffl$i tt-ESit-r s £ i #ir 

* * $t<M * tt m st x t a © -e , mtt£Hi © 

ttt|£ft±£*££fcAST-i*3o 

[0 0 7 1] I2^f v7fflfl®jfeftlt -fiJi: bT 
ffiM= 12 0 g/cm 2 , r>x.,>\df-*> y7M=3 0 rpm 

> MM®m.m~ 2 5 rpm , ^7«i= 1 5 Occ/min 
t U h'(i, 00*. I* n-7*— ;H±© I C 1 4 0 0 

bfe 0 W»*»**fS.^V 71 1 7 a.(&MJPffiS 

<t wweajK* e. » ta b& u§ m c ± -=> t «»•*- s « 

[0 0 7 2] Cffl«fc3feW»ffl3fc.:invts #*ft/ty 
71 1 7 a©WSjiJatt. fflZ-lt 8 0 nm/m ing 
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jKs i*f,§i.i*«;ii 8 acsfiiiSii, 04*.«7 
nm/m i Tffll©«lJ« 1 2 bOUffiUK^, 

^{£3 nm/m influx- $> So OTSftHtiU 
;tU7ll 7 a©lICA'3TI6§©'e- «C{*SA 

gBffiJ&ftu 30-f7;vi/y*cft^ r^f- (ai 

2O3) &«lA3C£:fcl?!*So ±IB©.fc "5 

<t§fS¥9 - 2 9 9 9 3 7?, iRfiS¥ 
2(? 1 0 -3 1 7 2 3 3 9, U S P 6 1 1 7 7 7 5 s U S P 
6 3 2 6 2 9 9 CH L < 3d*$tVTVi 5 o 
[0 0 7 3] JiLt © ± -5 CM PJt&S Bl 9 fc^ 

-fidfc, I3«gl 6 aF*Ifcffl3im2«ffi«L 2 

7ii7a it, mMmizm^mm^m 1 s at** lt 
^*) > v 1 4^m\^xmimmuL 1 tmmmizm 
mznxuzo *mm<Dm>m i titti^ «^2«@b 

i»L2 4}g«f *fc»©»fe«l31t*^T^ ±IBfflcfca 

1 2 b ©W«W®JR«**«'Cfi«T? § ^ ±13X » 
v -7- 7 y -j& AS Ufg t§5. ±sat©«Tii, L o 

w-k»»<d»««ii 1 bjtc mm^^^ymcomm 

Ml 2 b.*Rttfeit, **JE©^l©CMP : SC<fc*t 
«X ^7?77'J -WSAs qJfg«:©T% ±admm** v 

ymcommm 1 2 b t. r- 1 

S„ -Ttefc-fes CMP®Ci|g#Ml lbAs«0£ttS« 
JihUT4>A^o E19-r-(i, *©#4)fiW©S3i 

^2«B^L2As, flfe©aa*2«B3|gL 2«tfJfe«iC£ 
(« x. (£« ^ 4 /* m S fc » ^ *U5l ±) t $ JtT S % & 
30 tm^tiXWZo «&JR2J|E*L2 6>J9De 

a«i s©^®.A»f.«ii^-rs^iqitiqi.A»oT.ffiSi*i 

AS*^tJ[S<*Sia^7 i ->'^A5^$^^TV^S„ C© 
mi 2 fBi L 2 ©«ffl 2: 1 1 a © ±ffl i: fflfil 
tftiis m^USO" ~9 0° ©$bHF*3, Ji#«C'tt, 

■mzixaa. 7° sjgT-sso a^2®ia«L2©± 
mmmi 6 a©±»««) ^.twswc^g 
■r 4 aa* 2 « s« l 2 <o ±»«© pa pi ( s ^ iz mmm 

0. 2 5 jumiikT, $.SV^{±0. 2^meiT"e&5. * 
40 fe s S^C»«-r-BSa!B2JiE«L2 0*^»iSt:v 
^tis miJO. S^mJWTT-feSo E«I16affl7 

[0 0 7 4] ±|3©W^A5*|Tbfc^Ji^N 1 Wtt. ^© 

m^oommtmuLtzmm^ti^x^bs zzx-it, * 

1 W©^® tfiW UWt ^tlTWlgX 5 V ifimWW 

izm^ntzm, mnt^ovhVT'j—^ (bta) 

5^7 niikCiot, >>^M WCiffitJ^fig^tUfefflE 
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[0 0 7 5] BfiFtt»«* J l*T'l/fe!>.3i^:lW«s 

m<D<&m* ffi <- » t: » c —«p» *l 

mft-rz *©aa;Me«bfc^£ 3 

IBSSL 2 ffl«ftfb^W.KttS«#*K*9C*ff b£V>*| 

«©fi«t: ^0 b & »«n izmm-t zzttz*. 
&z\t&T°%&o v^»iw<bmmffi±it. Mjuzm*. 

is-v ©«$&& i:\ 'i>& < h& 1 Wffl^SiM 

[0 0 7 6] *.CDgU £31^ 1 W©»a©S««ffi4S» 
©Xgl0 4) o £1\ ^xAlWtMlt^Mya 

#5a«*SB-ro ^©isiatts CMPjaaKp©^^';#© 

BWfctfbTfc 5* CMPftlCi!)f> 

^ 1 wtMitfeitt^7 y 4#iffib, i s 

i:> SMKjfcs ^ftM©^^t.© z e t afgffi**lBj^ 
JSULTs ^a^©l!Si©i!l4«±i*^ < flUfcfp 
H (y*— : zk*-f 8«UKt.fctt-€tLJ&l± 
©l|T/l'*y3£^*«f&b£#'S>s iJinlWOSB* 

£bT\ MxliTUx^y-^ (DAE (Diluted Am 
ino Ethanol) ., ffifig : 2 — Aminoethanob H2NCH2 
CH 2 OH, mm. : 0. 0 0 1-0. lXSflEx tf*b 
<i40. 0 1%) Iffll^fe. .C.©**^ m<Dx.y*-> 
tfftmifi'PU<. NH 4 OHi:lflI^©^5f^*#-rSo 

u c n R* * n * *> © t- (4 a: < m * «rt6T- * 

[ 0 0 7 7 ] m 1 0 {4, H 9 fctt < 

»«E«©«jtxg(tifcife»*ae©x 1 - xi*t*a 
-r;sa$#©»fBEiT";g>So £f\ ^1W 

WbraTcfflasju-r. ^mw (.mzc 

MPMI) C#bTs «9it.«***f^#HSitpT?» w 
Xi£ 2 0 0 ~ 4 7 5 °C, £f * b < 14 3 0 0 *C, #|>t« 
0. 5~5^, JfSb<ii2^S©iIi^Sb& 
(*IS (H 2 ) : 15 0X81 0 5) o Z 

nCi!)> CMP^^£bfe«i2Jg2JfKiSfa 2«M 

©K-fhMiK^aiicjiisTs c h#7?gs *(D&<Dmm& 

1 4 « ffl a » 2 SfE ^ L 2 © 31 >y > ^ * » fij * {* 156 
±-rs^i:*5-etSo zcotztb, ISSIffiiri©-t#> K» 
Jglfi © 54 6 * *> <fc V»36 © * * M m fc W ffl * fe f 4 ©5 
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{4B5±T*tSo tfes S7C®**fft»*V\»#, CMP 

wwttt: 1 w<o«ffl.t ft# bfeBT a*© 4 a * 
w^^^iaaw^ bt >? hta*) mmwk 12b© 

mmo&m 1 © 4 a csTn^aifr -5 ctc4»), cm 

P j* tMS bfe B T ffl fift^^t 5 3 h AST- 1 
S©T% «e«JK l 2 bfflilt, *tJ, ig— K 

10 ^iS© T D D B m-fo^Xmiz ImJ l.^ ii-S i i: 3^ Wis t U 
[0 0 7 8] l*V>Ts 1 Wfc»bT«jft}*»3a* 

ffi-r (Si5©xgi 0 6). r©saa{4, tddb#|4 

OlqJJts SS^SMf*. «ill2biIfflWJ> 

vcoi&m^^vmmm 1 2 b*a©G3o^*#© 
1 W * # b t b s 7 y ffi2k«*S * 31 > \ 1 w© «B iz 
fifebtxyf v^t.tssit? (^-t 1 ^^;!/) © 

20 & * ncms is, ^ ti{4, ^ffl-a \z 4 e> iga 0^^ — v 

So (HF) iSfli, «*tt^7'>^^7riS(sJ* 

HFS«4 0. 5%, &c&m®*2 0S>©*# 

[0 0 7 9 ] *»9J#e>©**t:J:*i,«, T/lotjVifc 
r^v 7jc3Sr-— ;u*D4t>"^i^?f©->— ^>x©tdd b 
^rtti4s ';S5feJth^Jti:©aM^— ir>^.©T 
DDB4$tti:J±«gb^ ^2^|qi±-r5ii:* s flSe>*>t* 

30 mummomMmz^mTzt, 2«otpdb##.© 

mm&tomiZs &m7--fr*w\?z z tiz^*) , 
TDEBf^flitaiatbt, cMpwcf**-*- 
5 b t AmcD^mm $ n s t^^m^m x n z » 

bfc**««**ff 5 its TDDBffS 

*e -r * M«jniuQKffl<D u ^ ( v ? y * v ) 
fes *6«tJR©aji*s ^-^s n-\zw Y-x? 

40 -TZZttfiX-g^ TDDB^^|Sj±#*SCi:ASWtg 
[0 0 8 0] ±sBffl«T-{4s 7)U*U^}*«13a*ffofc 

^©^^ u a^saa, ®^5aa©/iiT"^ffi^sa 
1* 4 vstiJE#«i3a© ~> - T > x t * a v > „ mmw © * 

50 iff ^fe^(4T-4)TDDB#S*sait«-rSc dtl{4, ^ 
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Pm<Dm&Z D #®CD#ffi ft l*I±T* ^ ft* & £ JB 

3ffi*fftoft<T«AV^«^**Sp ±SCMP» 

^k^^^m^ M*jB9jftft»* M*«*ft»*ft«: 
ffckx tf vj^bfe D „ i w.cD»W*JW*^ * ^ 

[00 81] *fe> &mn<DBm iizm^x^ cmp 
-5as«s*^ft***.***tafc-r*.o Etuau cmp 

L2) ^lita©T\ **j,*»flB*ftttl»±-*-«ft» 
WtiCDSfttt^ CMPilfi:^x;M Wft 

cmp ^aa* ^siwu atwaawfrfctts * T?<z>n 

T* * b S V* o CMP MSg? *5 J:t>"f©^xg©M^i 

k#T- g S CDT% .3teS«*S»Sfc: «fc 3 Jg*&.««©#6£* 

MPifi *} J: ir * cd ^ © SQ.3S^ cdM H ft at* — K& if 
•eftats^hiaoT, #gcDrtgBcDMKft*i>s< k 

t)5 0 0;i/^X (1.x.) &T> !fSL/<tt3 0 0;^ 

*JK~r\ fc*vW4 l o o;^xp;Tn Sftfclf*u<H: 

Bt»t«t*U8SN, 0 9/3 5 6, 7 0 7 fcfMB# 

[0 0 8 2 ] JfcJB<Z> J: -5 ftftiftttaift* 1 Wfc» 

bt^ tf > H ? -f ^Wcd J: -5 U *®X 

«tiiwf*-*. Hint bio fc«< *##*«ia.is 
tK«©iB3axs.ctJfc*j«-*ia e 0X1 ~x 1 iciat 

ft#ir) i wir^xvwaaartfiD^T 1 — 

^±fc^H*±tft»ft«WT«*fctt«^*cii^ i w 

L2tf*lHt5CMPI) fc**b~C> (NH 

3 ) ^^XTjaasjE-r (hsoisi 0 7) 0 £cdt 
>€-775x?ii^.ffit «;t«ew\ 1 w<pmm 

% 8 2 0 0 mm) hltl^ ftlEEii^ 

0 . 5 - 1 . OTorr (= 6 6 . 6 6 1 2-133. 

3 3 2 p a) mm. r9Xvjjia*«.<z>±»«a<o8iap 

SA4 5 0 0-1 0 0 0Wg«, 

»««<DBIJn.«* *0-1 0 0 0 W§1 ( 0 * b 
^) , (^/n) .«K«3 0 0°C-4 0 Otai, 

TV^xrtoti* 500—1500 cmVmi n 
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300 — eOOmils (7. 62 mm— 15. 24m 
m) k bfeo 

[0 0 8 3] cc^asrvT-rr^xvii?!^ 

CMPTf«ft*ttftlBB« : a;ffl(0»JblH (CuOs Cu 
0 2 ) «M (Cu) izMTiitZo -fe^^n-R 

<Dm<D'*viM Yte&Wjf&tom (cun) 

2*B<*'L 2<Z>*H (r<*V^«Wl) K«5**ft« 0 ib 
tHHa>«ft«KKl 2 bcD±i! (r<»v^««) Tfcfc* Si 

U>^>FftM«U «i£CD^^^ rSCD^ 

Rh-a&IB 2MEMIL 2 « J:tf««M 1 2 b k*z>ft#tt 

[0 0 8 4] ±iaufc«5se^^x^»3B*fl i tt.s -ft 

£> 0ij *s b fc K £ ft & I > CD & * t> 3 * ^> o *^ 

§x £«&JE#ffiW£ Jf T D D B*.*CD«tK-|*|« 

» e> ^# cDffiM k ft^^fh^ii^ti^ i k* W ^> k * ft 
fee «*h »« (^^^) fi»i<s BFI*#.** 

< > ^s^^s^^mcD»BfctiD ^ 

kv^^PM^^#^>ftTv^§o £fte>(D$nMk^esf 
js^ic ct * *fr 0 « 6 ^ # * .# jt -r s k s m z itmmm 

±ji& 0 . 5-6 T o r r ( = 0 . 66661x10 2 - 
7. 9 9 9 3 2 x 1 0 2 P a) , RF1M3 0 0-6 
0 0W S (^xvn) MffittS 5 0-4 5 0°C. 7j<« 

*rx«Kfitt5 0— 1 0 0 0 cmVmi n, T>^-r 
*^*«tt2 0- 5 0 0 cmVmi n N naiWWtt 5 
30 - 1 8 0 » N *aflfilB» 1 5 0 — 1 0 0 0 m i 1 s 
(3. 8 1 — 2 5. 4 mm) 6D«ffl^ta^1" 5 £ k#T- 

PWTIt *W»BB#ftk:CAa#W¥ 11-16 9 1 
2 9^ 1 1 - 2 2 6 8 7 6 iff H 2 0 0 0 -3 

0 0 8 5 3**±IF«II2 001-29172 O^^sH 

^-XA N * ft ft » W * fc"»-|»±1- * *.»43D r ^ 
r ( N H 3 ) ^Xvffll^fj iCttL o w-K«gIC 
*5ttS»:iaJ|»CD T D D B»*©*flS*C^.lMCJ3U 

*7 .W I EEE 00CH37059.38 th Annual International Reliabi 
lity Physics Symposium, San Jose, Californias, 2000 
CDp339- p343£ TTDDB Improvement in Cu Metalliza 
tion under Bias Stressj tlfSiifclts 
IEEE TRANSACTIONS ON ELECTRON DEVICES. VOL. 48, NO.. 
7, JULY 2001<SDp 1340- p 1345 \Z TEffeet of NH3"Plasm 
a Treatment and CMP Modification on TDDB Improveme 
nt in Cu Metallization j kHfSilXk bTT-^ Sfe> 
IEEE 01CH37167. 39 th Annual International Reliabili 
ty Physics Symposium, Orlando Florida, 2001 CD p 355 

50 — p3S9.IC ^impact of Low-K Dielectrics and Barrier 
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Metals on TDDB Lifetime of Cu Interconnects j i:I 

[0085] mz.s mi 2 its mn izm < 
mmmuomm JiMtpiz&ttzw 6©x i - xiscti 
m-r&fflfrcomffimT'&Zo mi 3i±, ai2i;i<^ 
m#.Mmmmmw.owimz.m. * fc^i* a m 6 © x i - x 

T > ^ - r 7° 5> XTffll?: ff o fe 7" 5 XvJOfa^ ft T- * 

w©±ffl, ttK.M5&.9 2Mmm'L 2&£vmmmi 2 b 

fflCMPISs 9 (S iH 4 ) «?© 

id^«a^^v>'fb^ii;^^#BMtiii1- (12 5 ©x 
S108) o ZMz£.r>s Mikm2mmBL2(D^mfo 

mi 8 affliiJBt;»y p> %m?g$-y-«„ 

m*-\£ 3. OTorr (399. 9 6 7 P a) 

g«^ 3£tSt (*^/y) iBIt, M*«3 0 0°C~4 5 0 

2 0#^(c;^r-v V7'^^4^b/fe^*5aS^P ! 3{c^y ~> 

5 > * £ ^ a b r mmm ? > it-smis x mm & mas 
ts„ ^(Dum^t. i o#gK^{tT^U3>* 

«a^2Mia^L 2ffliiftll 8 a©^JBtia?§$« 

tiii^iiTta. ^©©©>>9>^^©^*ii, mx. 

it 4 0 0 cm'/minlg^ ^ U ^ A^X©M«tt, 
0i|;Li£9 0 0 c ra ! /m i ngJgTf^So -> U 3 >©B 
ffl&*2gSEHL 2©eEh*«:J§I1 8 a©^ffi^ 
£l£fb;**&V^Si:;**lT:fcfK *#:fl<]C«±«*M 
1 8 a©^#;©5%8JK£fe«±**lttTh£*^dh# 
*f£LV>, C©cfcd&»J!icJ; !K ?L (*;i/— ;u) 

©4 WIM £ fett!»±T" t £ o Ztllt, ty^?^© 
iSSJuflij/jtf h U ^f;i/->7>ffflj;5 &W«^S--9Mb 

isaiB^H©^^^^^ u >^ -rs 
;hiat), a#ffiisc*»iij*fe{iB5±-rss io- 
(cu) g^iMtsss, s&rssiisb©* 

£ i t^Ttau i©M«m->7 >ih&miszmm*, 

x © si * iiin b & <?> h o o t h&k n &m *-r s - a 
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mm © -fe >y > ? n — © — m t b r (a« w -f c s« <@ © a 
3i b it is hit tcaif* it s t *> tj t a o 
c oo86 ] m^X', m 1 3 tzmts. *> c ±ib««^ 

T> I%$2ME§.L 2 js^inNUMR 1 2 b©±M± 

io t"» ia® * * y 7i feigftii ( 2 l 5 b * y 

^x^cvDmmizz-oTmm-tz (iscisi o 
9 ) . mmm lsba, -jtiaasHM 1 s a tB«<D*m 

tt, d<Dl6ttit 1 5 b©fig]^^fcM;JK^x t bT#«m 
<>5 >ft^«|^X <£fflWfe77 X? C V D MSIt 

is ^> 5- > ft; 3tf x £ & v>> r x ^ c v d m iz <t !j 
mmmi 5 b*«t*r*. c:©i5fcbTfi?m^tta«g 

III 5b©$mi:bT«. «*tti(i*fl3i'y3> (S 
20 iCN)> mt %< U =J > (SiC) $ fcttttSEft V ^ 

> (s i on) ^$>s 0 ^-rti(ommt>M{t^v^>m 

£6*»«*aiHKVuDTJ> gB^**(g«T»t. 

[0 0 8 7] *fi^M 1 5 b 0»»*Kgft:^ U 3 > ( S 
iCN) ttSf^s «Jt««©Jt'5fc«*-r».o * 
^ ja«SW©-E*at % «*».3. OTorr (3 9 

9. 9 6 7 Pa) mm, mm (o^^) mm&s mxa 

^©IXIits MXH9 0 0 cmVm i nllgtfe 

mv^Tn *®** VT#x<Dmxmife"frt> 2 o»^ 

>^X*5J:^r>^-T^^ (NH 3 ) «AtSo c 
i>.A*T^©SKXfit*s «*«4 0 0 cm 3 / 
m i ngfts h y p< ^;^7>^^0iAlit 

16 0 c m Vm i ngjg, r >^-T^cp^Afi 
tt> «*«3 2 5 cmVminSgtfeSo i^T> 

[0088] mmm 1 5 b comu^m^ y ^ > t si 

«l31«rt©ff**^ « Ali-8 . 7 T o r r (115 9. 
9 0 P a) gj^, SI (^^) fi^^s «*«3 0 0 

xi:LT, «*tt^yr>A*^*jtAbTi©it«»« 
50 0^yK7D-Mt^o ^©Ko^y ^^^©s 
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A»tts «*W1.2 0 0 cmVmin«*Tf»3. ft 
V>T „ * © dp > y Tif^fflSAife* £20 fc =¥~v 

8 0 0 cmVmi ngjK. h U A^JV->9 >JJX(DM 
AI»> «A«3 2 0 cfflVoinSS-C**, flv> 
Ts 0 #gggl b fe ^ 5 "? 75 X? 4 Jgji 

-r & ci t c i ») jggp* m% b > jaw**, #r * « 3 o 
#gss it s c i: t- s ^ft y a > * XjE&a> tTzmm 

[0 0 8 9 ] |gfl 1 5 b0#|f*P E - TMS (Ca 
n o n§gs tttt* - 3 . 9 ) #© <fc 5 ft*£fb i"Jn> 
(Si ON) ktSS^tts M^IJhy^h*->i/7> 

jtfxtKibM* (n 2 o) #z£<Dm&*fx*m^it7 

?XvCVDSft:J;oTi«t5. Z0WtM^V=i 
Vfcfcs glSS (N) #5atm%JWT\ »*b<iilSfe 
li2 atm%SSfl)t)fflT'$S. .£*UJu iI4 1*fe 
ii 2 a t m%gJg$tJ £ 9 ^ffi 

*#tt%; fc.*sqrte^*»^>T?fe b s mm% 5 a t m% 

**#»tVTl/f5fr6' , C»S, Mil 5 bfflim* 
JbgE.PE-TMS (Canon«) bfctlllre J*. 

us © fiidtt* i w en* iri ± * * a c t # asm £ & 

[0 0 9 0] 18 Hit H 1 3 ic«< 

PBSSE«ffl«JSXSi(>.K:43it5Bie©X 1 - XlMlKffl 

WOSgP«fffiH*s^$tlTV->5 (@5©Iill0, 1 

id. mm**y7ma>mmmi 5 b±tc(* s gg^§g 

1 1 c#«*;**i-t:v>s. «fi«M.i 1 c©MM*5it>-JB 

J»3Sr«sH\ ±fBLow-K#Jf4^fig^*tsm«iPl 1 
a, 1 1 b hl^b-trfeSo zommmi 1 c±fctt» jgfi 
111 2 c*s««$titV^3„ iSfi^JKl 2 c©#^ J£ 

v*te.tts ±ga«fi«Ki 2 a, 1 2b tm v> 

T-afeSo ^(Qiill 2 cbfcidU 5 c*S3t8t 

£tlX\^Z>o *g*§®ll 5 efflW, Jg«^fffi*$.«ttf«|tl 

Ml 5cltli, ««I1 1 d tlT^So MMi 

Ml 1 d^tt#M3«fcOTgJ«#8ttt» ±!ELow-K|ffl 
T»«fig^tv-5iis6i^JKl 1 a~l 1 cfc'HbT*«- -© 
«ill ldJtCfciu MMflRl 2 d**ii«{;*tiT^.g,o 

Ml 2 a~ 1 2 c tmW&Zo 

[0091] &c m 1 5 itm 1 4 izm < ^m^-mrnm 

5 c, lid, 1 2 dC> ¥fflfK(DSHi (EMHP 


(16) SM2 0 0 3 - 3 4 7 2 9 9 
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«P) 1 6b*fit5. HI 5.*S<fcVBIl-6 

fc*5V^T**4> 2 #@©BBi^» 1 6 b ©««„ *©ifiT 
©@M§M«1 6 ail»*i6v^d*««a**nTV»*4, * 
fc^ 19 1 5*5it>"E! 1 6£#V>TS$£*kD|3Ntill 1 6 
bffliHtts ^©KT©E^» 16aiD 
sa*£ttTMS. Sfes flCDiiil 6b©Jsg|5fc> « 
7km 2 JgBBl&L 2 ©±®ffl-a5^^iB-TS J; 5 WffiR 
Jfctt<D*;i/— ;i/ (BBSWBPgfl) 1 9*«B8-T*. x 
*Jv— ;i/ 1 9 ffllgii, MiS 0 . 1 8 J umgffS 

10 S. 

[0 0 9 2] 0 1 7 ttH 1 5 CM < **MMHSf0 

B*«-©JR-Jttx|S»f»l£*W- S S 1 5 ©X 2 - X 2 
S-J-*»«-©«a5HfWH"C»** BB«S»1 6 

b*sivx;k-*-;i' i 9 rtic«t«tt^t y 71 1 7 b * 
iffttftll 8 b*fflj&atrc i:"tfSa'»3JBE*L 
3$MtSo lOlMSMEiL 3«> r.a7*f 
vsy>^t <t<pT^*tvTV>So -r&t>*>s Mill 
5c, lid, 12 d'CIMff 1 6 b ^J^fig U 
15 b, 11c, 12ct^;i/-*-;H9^Mtfe 
20 « N ±s3*»tt/N" y 71 (SB 1 *#jgt) lTb^JiW* 

stt^vrsi 7 b & &m^3Lmi$.m mzmfam) 

1 8 b*J«fcliatf «. -r&fcfc* SHi^Pl 6bi:x;i/ 
— ;u 1 9 t*MB#t^a:i4M"y 71 1 7 b43<fc»x 
aniKi 8 b-em»atfo ittt^y?ii ih&zxf 

9©litt^'J7ll 7 a*±tJ«ii*I18 a fcUb 
T-fe-So *©^v ^©*SK;tV7Rl 7 b^iWi* 
*118 b4 s ±S3»&8 2 «ga« L 2 fflff^ il H«C 

30 L 3 *BmtZ. 3 BffiffgL 3 

1 9F*tt:fflK)ii*ti.fc#st±^yni 7 btj^w^* 
mi 8 b ^iibTffljiB 2 mmmh 2 h«»,a«jt®M 

:^tlTV-S, *©». 1:82 H 5 © Xg 1 0 4 ~X|i 1 0 

m*-YV7m<Dm.mm mvmmm) i5d^ mmm 
mm 1 5 b tmmicm&m 1 2 d * * vaa* 3 «sb« 

L 3 ±Cii«-r So C £ Cfcts 121 1 7 «C*3V>T^*> 6 2 

#a©fflJi^3H.EiSSL 3 a>mtfi> *)\>— ;n 94 

^*^«©Sam 3 SKiSSL 3 ©ifg«s 1 
9 UT*a«te«iS$nSftT©«'a» 2 JiBi»L 

2 J: *) bM^m-erlfiMmZftT^Zo **SSfflJgffi 1 1 
tsv^TJis c©v>f tv©ia^SiiSiig©^€ric*5vvT* 

[0093] ii 8ii, ■nMiffi««ak-r$?L 
(^;b— ;n 9) gu^-T*©«in;±#^*gtbTv> 

50 S„ »« (^oi/n) S^^s fiJxKl 7 5-C£bT\ 0ij 
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b fcttWT ft o T ±83««^-> 

=7 yfc&miST, mm * o * ^ bx v> a P 
e, #3afi©jfc* l ©«£•&> S£$*#lg t A 
£3&fl3bfci^ ( t#bfc^) it^S, H I 

[0 0 9 4] Ell 91*. ±JB«5«*S'9>'fh-&» 

fc*3(ts»©isisc^a*aij«bfe*ffiT»$)So 01 9© 
seii*©^ u 3>©ii6scttffi*^u e^H^©a^ 

aftttirt^ut^s, hi 2 o tis m.bm©.&h 

?M A b fe«i§r C *5 ft 5 M ©ffiflScffift *H J£ b tz 
1212 0 ©JRV^H^aj&©fflj£j&WU ^Mifil 

at. %^#©iH»ii*©»*©i£tttt«*^u am 

©§i©MiS£tt)l£^bTV->3o Jfl)2-3ffli*^ H 

ifcb-r^5fcv>©t*f bT, 8!iE«a©ai*fc&jfs*ffiAb 

[0 0 9 5] Cffli?^ *mMCDMm l TffciU IMS* 

»«*fe(*l«±"C.*$o ZCDtz®. RiRSf-v^.Tfl!©* 

K«g©B6#a«4lSl±#-&Sc:i:*sT^ 
!SlBSS«©<4l|*Jq|±**« i **T* # S ±. S M^fM 
©2S£ £ JWffi * jfc J* KihT* § S © T% m& 3 lEitSJi N * 

C§" ^> o 

[0096] mm<DW>M2) mmmTcBy^^mm 

bs MTmr^ztrmMiz*. *> mwm<Dm.m*$>$. 
jgf b $ * t b ft 5 1 s m<mmm^^> it $mmm c * 

m, mm) <Dmm*mm&tzim±-rzt^o±.mmm 
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5/7-M©«fiiftPt:-rs»^t:*S^T. 7->^ 

mmJfX<Dmm&*i%?ti4 0 0 cmVmi n, 4 5 
0 0c m 3 /m i n«S, nu—tfi 3 0 0 W, .StraHSBB 
#2 0#i:bfc»A-{is ±ffl^>> J' 9 *± 
T»ftii !> ;ftv»»»*»* C tifi-egUfritzo A 

*#|BS"C 4 0 0 c m 3 /m i ngg, s^y—tfi 600 

jo ®'m*mz> ±-c m wis** a a^tASf taic^feo 
[0 0 9 7] *sas©»»2c^tit ±S3 

^> y 3 > #m®i§}©iiJi jc *ig < 3& s i -5 
tt^7Xvia«^©jia.aj*rx*©^r^ 'jr^Asffiw 

iv^tflv^ *««3#©tfei*fcJttL«, ±SBfflT>^ 

-T7"7Xviaac.*j{tssis^fx©a£A*«s saa^ 

F«ill:IXbfe^Xi©2 0%@«JJJlTs *fcl*l 0% 
HjgJWTA^fi; bV> 0 *fes /1!7-a, «IS4 0 0W 

[0 0 9 8] 0 2 l(i> «1«5 0nmil«)f*©i 
50 m^y 'J 3 >m*iBS^^ y rffi©«IWH (SufB^ffl 
§ffil.«Dffi»il5b, 15d) fcbt^x;^B± 

>t^777X?lli:|lTs Sn.a^(*)©ffi^ 
<£ s M^.«4. 2 T o r r ( 5 5 9. 9 5 4 Pa)g 
I, (t>^;n) iSI^s «i«3 0 0"C~4 5 0-C 

(NH 3 ) ibi&WfflA CN|) **A-r*-. ^©T> 
^^r^^©^A*{±. «H7 5cmVmingS 
-eft So *fes S**X©^Afitts T>iE-T*r^ffl 
40 iAiJ: D < > mX\t 5 0 0 0 c m 3 /m i ngft 

T-ft-So i^v^•r^ ±B3*^^±s3«A«-e$aasi*ifc* 

bfeSS ±a3*FX ©flEAWSe** 6 2 0 bfe^ 
C7-5XvffMffl©±Tm®Kic:«;ffi*EPSp-rs d^tr 

±<*J:t577X?il*e'XMffl±B (CMP®) 
MbT3 0#IS«t 9 i©«p©/^7-{4s — iSW&T' 
> ; E-777XVIlfffl^'7- 0 OWg 

SO hJ:b^Tffi<. mm 5 0WgjKT»ftS= 

c ffl^-g-© r > * - r 77 x vsaa© Bff^cD®,a^ffi± 
5<? mu^nvmmi tmbiz<o-enmz®f&-rzo 
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[0 0 9 9] ilfe, 02 2lt, mZ.lt 5 0 nmgSfflf 

£ © «fb * y 3 > « * mm* ■* © len-M (ir 83* 

SSfflJ&Ji 1 (D®mm 1 5 b , 15d) tVXV^swM 
I±(;«it5i^cD7n- H^SbTvva. c®« 
£\ rv^E^rr^xvjaafc^b-Cs ±130 2 it-ib 
W b fc KSft U 3 > * E* * + y 77B © JfifMK i: f * 
•^•©aSRif^^y^Aif^ (He) tUZtZlfX'* 
nfitW*±«BI2 l-eKSfl9 bfecp i:PID7?S>So £©« 

v3aa c *> ft 5 y t> a cd a*&, j&asrt c 
i^fi^jiSs ±i3ia^^r * y rii (Dmmm*i%.mh y n 

> h a JS iVC- i& TO L © ftl b T & a , C©ig 
6- CD* JV^ > # X K <fc a Mill** ck t^fld^^r V <y 7*rtj © 

mupi 5 b, i s d<Dmmmm<D0k^i>> mmmm® 

Wcm 1 T-i^iJ b © t m b& © WW * * p 

[oioo] mmcomm 3 ) *m.mmm 3 ©*«* 

KI*lHl»«««p«Ji*iS*:ia 23-03 ltit) |»s§-r 

[0101] @23it JH*±^tt«iaE«fflf 
^KffiVA*CMP*.«.©^{*:«fiRcD— 0H*^-nttW.HTJ 
*5. CfflCMPSi3 1lt WB£0,3SB3 latfffl 
^8£fgJ*S>ftfc&*fc#§&3 1 b i:*#bTt"»a<> Wfi 
«3g|5 3 1 adfcJu 1 W©5fS5aa*fr-5 2 &© 

mm m is«3i ci> *2*83ic2), w«® 
jaa^sfi-r^y— > • x^— >a >3 1 d, iii sn 

— y 3 1e.il 3 1 c 1 s 12 JgSi 3 1 c 2 , * 

y-> • X7—>3>3 l d. r>n-^3 l f mzm 

I?t3@g7-A3 1 ftTV* a „ 

[0 10 2] WBSa.3Sg|53 1 a«D#H!8fci4*<iifcJMM* 
t> fc •> 1 W©3ftB* X * 7 7®t a fttt»ff 3 
1 b#»W-&*tT^4* ««»»3 1 bfctt, n-**3 

i h, mi 3 1 i i , w,2mw3b 3112, 

V^-ft 3 1 j\ ,r>n — ^3 1 kJ&iTASf^BStuT 
l^a„ Wf§4&«a$3 1 ajs£lF*%»ff.3 l b 

{*s ffift*©^^^ 1 W©^Mt3fe^M*t-rs©*]55<- 
fe»t, ±^it*^3 1 mtifit, n^isojv 
b<« 1 0 0;i/i>XJ-:lT\ b < te 

aUfattU png^Opi (+«) K«»**LifcCuB 

-T©T% ^tl*B6±-T5fc«>T?$>5.. <!©<£?& 
7* hrrn — ^3>(i, CMPr-7;Vic^ 
Lfe»«^e>«)^#gi5 3 1 b^#.2&-r**Tf©IW"T?*i£ 
-Ta^fBtt^ifS^fflTs ftft)M0 3 lb®»ftfef, w 


(18) #12 0 03-3 47299 
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[0103] 024 Cs ffl 1 5£Si 3 1 c 1 

It, *©TaPK«W-e.n&B»««3 l niciot*! 
IrtTfiSIitS, *&> *i*83 1c l©±MiC 

tlTV^So Il«3 1 c l©±^fc(4, »I»««I3 1 
q £ «fc oT ±TK)*5<fctJ i; 7j<¥®P 1 3T"IltelEi&-r5 >^Ji^ 
3^ y T 3 1 r ifimSgtlT^Zo ^x;MWft C© 

^31 sWJf-t'j >t?3 1 tiCt^Ts ^© 
^® (*fiB=CMPI) *T«tt:bT«fif**ts 
W*©««WJf^* 9» H3 1 pt»b#»6*i*. iff 
^y b*3 1 pO*Ii:'j'iA 1 W©ifefT^Mi:©rafc{4 
X7'J«^f3 1uSIttX7'J (itt) Sr« 
M^tL. 1 WC^WBB^flj^W^^X^MS^fc 

W«**t5. JB 136*3 1 c l©±#fc{i, Cflfr 

a«3 1 vic ! k^T±T»*±t)«*Wl*|-t?l0ltelKi6^- 
S HH/f3 1 w^figM^^Tl-'So Hl/>yf3 1 w© 

^tlT^t), ifl^f H3 1 p©a®{±, 

Ifi3 1u, 3 lti#«»fe*LTVi*j«*]»*» *1* 
13 1cl i:{*(SH^©«fiefc*rpTV>So 
[0104] ±S3CMP^M3 1 «ffi-3tfi*i^fc 
r*«»A#*W*»«-r«C'HU n— ^3 1 efcJR« 
^tl&^^^N 1 W^IilteT— A3 1 -3TWB5D.il 
SP3 1 atlXtS. C©<i;x>>MW«, »I|306~0 
■?0 8 •c«Wbfcfl>i:Biuxs*life* eo-eft 5„ 

^#*sw« am y v -it^mwmm) m 

©CMP) ^ffvv 0 2 6*J«fcV0 2 7lC^TJ;-5Cs 
IBSil 6 a0^a5©.«*>6«i$^#<*:«tl 8 a $|$£ 

[0105] c cx*ffii7 y -ft*fttl8fii:tt, 
^^-s s>-y*^h*©i&*^e»^s5S«t©^-#**so. 5 
ma%wT<z>mmm (x^y) t§fflbfdbfit»§ 

««%jy.Tfflt.ffl* s *tfSb<, 0. 0 5If%J-)lT«3 

v^tto. o i«a%mT©t>©tt$ ?){c:^*bvv, 
[0 10 6] IlitlTft «©«A«4fc«-r 

S £-5 K-ecpHASgHS^ttfefe©* 5 ^^^ $ e>c 
ifffiA-'J7l2 1 (tjC*H-*-i»(MI|-2 2 afflWJBj® 

KJtA s '>*< £i> 5w±h^a .t -5 te 
tLfc*>©.*sffiffl^tta.o ^© «fc a WfSfc bT.s ®<b 
m t mmm fc*^is^vt«ist*zj: * s t « a . 

K{b«ltbT«, iHlfl;**, 7kKfb7>*-^A, « 
50 ^t>*-^a, ^-fbr> ; e-r>A/feif*«^-ra^ t 
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y>^«s ryK>i, siti, y*>m, fie 

*>&<U 7j<^©^l?K&i«Ufe«K ffje^ic^WT^M 
fttHBTSS. *£«©?&* 3 #|.jti**lUk£5 

#«%«D»»fl3*itii: o. o 3mm%(D^3L>mt^m 
[oio7] ±.ffimmm-eib&mmtm*ft $ *r 

©«W6$ft*«JB bf^b^WtWSi-^T&s *IB^0-B 
ifC i §#EB¥ 9 -2 9 9 9 3 7 i^isJixrftMW- 1 
0- 3 1 7 2 3 39KiPb<I3«*tVT^So 
[0 10 8)ii©*#lis — 0>Ji:bT#fi=2 5 Og 
/cm 2 , * :c^** 'J7@S»= 3 Orpm , Jgi8[I]!|gfK- 
2 5 rpm N =15 0 cc/mint b> il^t y H 

#SP7*— TMEodel) tt0«S/t^ K ( I C 1 4 0 
0) 4«ffltS. «©Mtt, 8a»4 
£*iTT»©#«tt^"y TJgll 7 a.AssS'HjbfcB§/gi: 
bs Hftja©tftm»*> WJ^**#£#MM*1 8 a 

ffi;ty7ii7aca^fet§ id at-fb -r s je« * te » 

SIM £ ©MltX^^ h ;W£fcfc*r3^TliWt*ftfcH 

[0109] ±a3o®^7 y -i^mmmm^'n *> z t 

ft^MfcjSHbT^bfe^lttt^yrMl 7 a©?S<fr 
o 1 8 a»t5. 

[o 1 1 o] <^{c, Ei^?si 6 9.<D9vm<omn i &^vr 

II 7afc*©±HfcJa3ffl«lt«ofc^#*«tl 8 a t 
^^vlW*. ±gai22 3~l22 5 
fc3^bfc*l««3 1 c 1*?>.*2««3 lc2W 
U «£i££S-£?©fJ8* (7 5'J ) ^ffiJlbfcfb^aMW 
JS (#«*Hb^»t$fflJg) (I27f77©CMP) * 

*#^©»B«*{efflb*ft**i«w«*3«i*-r*« * 


(19) #582 0 0 3-3 4 7 2 9 9 
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mM&WtWi 3 T-(i, Il*kUT»tikt 5 #:«%©»& 
0. 0 3n&%<DPX->m%£X*0. 51i% 
©«&£Ml§i bfc$©£<£JS-r£#, CtlfcMJgSttS 
$©-?»& Wo i©Wi6M«s ifia©X7 Vtt*&ff 3 1 
u £M 2 S&B3 1 c 2 (Dmm* v H 3 1 p fcfltf& 

[0 11 1] Sfcs CffitfitftflMIli^MT 
{*, itttAtJ7ll 7 a ©±MCJ^1$K:gi 
*11 8 a©l&SCiI£8iV>T> SISRSSi 6 affl^ffl 
10 i'ftt^i;7llYa<£i*t5o ?;-e, #Stt/-?u 
7117 aCM-TSiWM 1 8 aafflea&JttfffiR 

®^##ii 8 a©a.a#wjisn*ffl*.»flH-r* 0 . 

[0112] fifflslffit -«i:LT«rts 1 2 0 g 
/cm 2 , £x./^-v UTJHIfiKc- 3 Orpm , ^^SUgIR- 

2 5 rpm s ySufi = 1 5 O cc/minfc b s SJbB^y F 
«\ nf-;«ffl I C 1 4 0 0 SffiitSo WSSi±# 

y tj^ i 7 aciiss^Jib, mmommt, 

[ 01 i3] *v>T?^ 0 2 8 via 2 9 t ^-r «t a 
mi 6 a<D^ff©#*{&fU7iii 7 siitrnzm^ti 

TT*©tt**tl 2b#«tHU-*# N TflHSUfciSHb 

±3B©WB^I^*b#tt*^ofe*«tt^yr)Kl 8 a 

[0 1 14] E««l 6 a©ftg|5©^^f*J^l 8 

30 a©W»*ifftBfcKi>.«t»JbT3T^ R«»l 6a®^V 

© iig^m 1 2 b ± fc»Rifmi ic m ■? ■/tmrn^ 1 y 71 1 7 

a * HMrr a fc ©iSMfitift^#«WJ^ (I37f»7 

©CMP) ^fr^o C©3iiR«fb^««WBttx 

Ml 8 afcMt5*lt4AiJ7fl 7 a©WJgjl^lt^ 

mmmit, 3zm&mi 8 &<DmmmmtzMi-?>mmmi 

[0 1 15] ±I3S^lfl<]ft^««WS*ff ilCHU -J» 
{cSufB*«B;JK{b*a*«WST^ffl bfe & 0. 511 
40 13 *^V>©ffiStt%^*r*WJi«SCI»ftS!l**ttIb 

fe*©*ffifflt-So B6ftffl.fcl4^ i*ftil8a©SI 
C«'AJ4©«aiJ«*}KJ«f « - £ fc<t oTWJicafr* 
.|S±*fctt«HW-rs3ll«l*^H^ ^>^/ b 'J7>/-;i/ 

(B TA) , BTA*;V^>K*ir©BTAil*#:s F 

i/jv * )\>n y'9 > , hVT y— /i/s h y ;v hV7 

[0 1 16] gSftj¥JhbTBTA£teffl-r3*§itr\ ^© 
JUCtt^9U©l|«iK:*J:«#x IfliO. 0 0 1-1 
50 fi«%, J;»3»*b<tt0. 0 1~llil 
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< tt o . 1-1 mm% < 3 mm) 
«*»6ti*o 3t? »s mmmthxmm 

BAifclTO. lIiX©BT.A$I^lftt>0S« 
ffltS^ £ ti te: $ *i 5 TMitfe V* o »A 
.*J<SD*a t J; 5 W«*KG)fiT* e> y T 
*y;v^ ^y^^^y;v®s cft£cDr>^-^Affi 
**t*^L/>^-r * >mmm cedta) 

9 y *«« Ufcft»*«W*KWTtt^ *K*BH 
if CO: 1 0- 2 0 9 8 5 7 ^ #SB¥ 9 ~ 

2 9 9 9 3 7#> #'BB¥ 10-317233 933«fcinJ 
SSN. 0 9/5 2 7, 7 5 1 <««.SJXT V> 

[0 117] ©a*i-fl9fti*«l«W« (S3xfy70 
CMP) « N ftugHcDW®S{b^««^je (12^7^7 
CD CMP) «7bf:fe S[S>fc-VvrlB2 3-02 5 C 
^bftCMPSH©*2««3 1 c 2jCD±T?ff**tS- 
K*ajft»ttIbfcW»*»x SusBcDX^y^WS lu 

— fllfc UT^a= 1 2 0 g/cm 2 , y 
Til] 3 Orpm > JgJBEI*E«=2 5rpm , ,^7y« 

tt= 1 9 0 cc/minh^*^>o 

[0 118] «v^r% EI3 o*0:rrflB3 li3^*r*a 

Mi 6 a.©»»cz)*«ffi^i;rl«.i 7 atf-r^TISfr** 
tu iBSSi 1 6 aCMiciaf 2IE8L 2*SM^ 
ft«o ffla*2MK»L.2©»«#^TUfcJilB^^ 
lWCSBCtts »^^0/t-f^f ^;^Cutfc» 

its i©^-^y«3BE*i»*t--Bfc»t:^ s-r* SuiBm 

2 3 fc^^y— > • Xf-^3>3 1 dfc^TBT 
Si:8 0 0 k'H zPX±<Dmffl&Mm*ti\\%.TV^ 1 W 

1 WlfiflttIi:f#bfettiTWSM3 3 1 a*>*> 

3 1 b fc»3a6 U g 1 ft&S 3 111 
0, lli%©NH4 OH*tW**iV^c^^ 
9^«»*iffV\> i^tI2aM3 1 i 2C«^t»l! 

£ £ j@B UTia* 2 W-SiK L 2 l:«ft#«4t 5 © 
[0 119] ±i3^»^^# (ffc'ftttO ^7lfc^7 

HUT* So B3 2tt, ±ifibfc«ia»2JB.E«L 2® 
X8.J4, fl(flB**©JB» 1 , 2®**«tHb-e»8. 


(20) 2 0 0 3 -3 4 7 2 9 9 
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[o i 2 o ] **«©»jBK:j:tii*H mummmm 

*t{*s #«£»G>«£\ X ^ y Jcj* 2-3 // mCD«S ( 2 

*3ttffi) comn crji^^m) i&$&ti& 9 zco&mt 

I16d) ©»Hfcy a* UfrU fiSS^ 

y— ©«dfcft^^ y C8BB«^**t'fH 

[0 12 1] (*gK®ffi£ft4) *KK^S4TB. 

±13 co i o & CMPtailll b? > K ^ -Y 

2 IB IBIS L 2 #«fB*-* CMP B) C» U 

.frtts «AtiT>-^lW©Kffi*8-r>^ (=»200 
20 mm) hlM^ fflSJ±i7* 5 . OTorr (= 6. 
6 6 6 1 x 1 0 2 P a) . (RF) m*f* 6 0 0 

W N SMt^4 0 0U *H^Ii*5 0 0 cm 3 
/mi n s ««KF.H* 1 0- 3 0®>£ Ufeo -«&MSIi 
&6 0 0mil s (15. 2 4mm) hbfeo 
lis (H) <0*ft3(f^ **:»** (H) 2:8 

* (n) fc©«^jtf>?*fliv>& 4 i cnm mmmn 
<Dftm 1-3 fcibtfeSp 

[0 12 2] I CD J: d 5&7jc^ 77Xvfil^«t h d 
J: !), *»BB#-6fcJ:«W«¥ 1 1-2 2 6 8 7 6^^ 
30 mm 2000-3 00853 ^T^iE^fecfc 3 ^ N ^« 
* (0 fc ift-V^ ( Su IB U7>€=777X 
V»3HVeit^T:?fiS^^') fe^x CMP^©X7VCtS 
tttU^ BTAs ya^CMPftfttfCD**^ 

r n -fe ^ * fc b fe £g§ ««« * « K^^r izm& u 

JH N TDD B J&#*£ ^> fc-|q|±***'C £ A S T o 

[0123] mmmm 5 ) 5 fc^T 

40 TPfit^o 1T«t)%^ ^Tit mrtB*fficDjg® 1 fc 

Wcd^B (ttei&«21itL 2#gffit« CM? 

ffK^ttl0|ttX*tiT7>€-777Xvffl 
a*J6"r.« ^H^»> iu53*fiEcD®«l-4i:I^U,T* 
fe$ 9 *fe. zk^r^Xv^^^TV^E— 7X7XV(3D 
®S^f**)s lfi*«o»« 1 - 4 J:H bft0T?KW* 

50 9Xv»ai:*i«fi:fT5-ciJ:fi:Jt'&^ iti^fcit 
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F/tij7ioiii:, tfijftlRl 2 b©#®©^'j-^> 
iiTEOS (Tetraethoxysilane) VvfeX^X 

v c vvmxj&ffiztifrmb *s y ^ >ittfc* r^x^ 
c vD.*re»j«#*ifciifls3»' y p >m^mmr^ z tx 

^tLfeo **t, flllltlfftllJiit: bT_hs3S i LK^Ilvfe 

V^Si^Ci*. $J£(*fftO . 13~0. 17MV/c 

##3SB,§# e> commie ± o T HB-fc A> t $ tlfeo 
[0 12 4] Jil_t, *SWti:ioT%^n&tit* 
MOT&M \zS*-5 % M-ffcBtJ IZ-WtBM b it ft , #£g BJ| « S5 IB ^ 

[o i2 5] mzimmmnmmxitmit^i&frt?- 
Wb#t>#*®s&#j^bfc#N cfru-PM^^-s 
y.3> <si) *-f#>-fiASfe .fcoTfr^a^a^^ 
[0 12 6] *& % |fri3*Jte©^T"a^©ffii!c4jrpM 

»»)s 0>J;t«-^>7\>l/ (Ni) SfefcUl/^-^A (R 

u) «*efeAvv. fc-raffi&Ei* 

T:H***i*. dtL£.£»K S&E«i©S§ (gHbii) cd 

7 1 - ■<> A £fS5C%*§jKB*§ bT 6 JB*«tii;#*lfifc:±#:r 
[0 12 7] lu83*JS©^«fc*3^Ttt. Low 

- k mm * mm mmmmn t^xm^m^i-^^xm 

[0 12 8] Hfia3*IE©ff^T"tts Low-K* 

mcMP mmizmLxmrnmrny y —as *«w»* £ s 


(21) #12 00 3-3 4 7 2 9 9 
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ISI±$- #3 C *SflTfg £ 5 o 

[0 12 9] SuIB5liS©Jf^5T'i4. zk^X5-X 

bfc *S*I77 XyftltaiWlcWI LTfe 
10 JlV>o Z©^-&T*> TDI)B»t4lBl±§tSii:4S 

[0 13 0] «Jb.CDttWCtt^fcbT*»W#t:^oT 
«t$*lfe»W**©»*i:*ofc*JM^-SF'ff** CM I 

iiliDEAM (Dynamic Random Access Memor 
y) » SRAM (Static Random Access Memory) £Jtlt 
77>?i/a^'J (EEPR O M ; Electric Erasable 
Programmable Read Only Memory) ^©i -5 V M 

±13^ ^ y mm£mmmm£*m~&mizmt}xu?>m 

nmmx&iz&Mmx'BZa nzmmit, 

fix t?ifiSfea7-f7Pv-> t: Ms flftt-c ^ 

[0131] 

[|gBJ3©^)S] *fiBt J:oT^^tLS^K©d%, ^ 

j<? igfrtj & © sr «fc o x e. ti s ® « * mm c ss w-r tu«> 
[013 2] -r&t»^> fittHjnffl.rtfc^**tfcfii* 

Jfvi- 7 >fb itrlatf* S-fb^Mffl^*^^J: oTE 

40 Mmmmmw®mm&%fa±£^&ztft^m£-&&o 

im i ] *mm<D-mm<pmm<D tdd b m^mm^m 
m b a. mn co ¥ m m x & & „ 

[0 2] llfflB-B' iSS©«fSHT$)3 a 
[1213 ] BIOC-C #«DirHiaTf**o 
[EI4 ] 'EB l©K#*ffl^fc»#©«5e©«5*jj*l/fc 

[0 5 ] *%W®-*JS©^ffiTa&S*»«:*HS0fS« 
«©»JBXSCD7 : D-|glTf»$. 
50 [0 6] *«W©-*llS©^*-C»*^il!«*:*«lHlBI* 
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mm * t * it * «bm*w.)bt » 4 ° 

fc*s»*3B-6©X 1 - X l«gCfflJlJ-rsgP#©BrB0^ 

3fe ^> o 

la 1 1 ] 0 i o izm < *mi$.mmmmmm<D$imx.m 
f c*5ttasi60x i - x i m^mM-i- z fflttommm 

lea i2]®nti< *#*.*«nns*«©«axs 
fwiniecx i -x i*t:ffls-r*.»^©«f«ia 

[01 3] 01 2 £1 < ^**»@SS«a©*itXS 

*c*5ttsEi6©x i - x is*{rffia-r§a5^©»f®0 

[0 14] HI 3tg< ^4Mc««BIJSK*<D«3BXS 

[0 1 6 ] 0 1 5 ©X 2 -X 2*H©Bf«:0-e&3o 

[0 17]015Ci< ^^t#:**0S&^M©SiiXg 

4>lz.tS{?2>m 1 5 ©X 2 - X 2«gfc:ffi^-rS^©»fH 

0T-$3. 

[018] SS«WBIH*SS«8-rs?LSP«-T?«D.aJfi:±»** 
^bfe^v70T»S)5o 

[0 1 9 ] MB«lCDXj|£3' 'J 3 >lli§ UfcI&t* 
tt S ffi ft £ b fe^7 70«? ( 

[02 0] *K«l©*3i.t.**.*iBXUfc»^'fc:*t)-* 

[02 1] *^©#ffl*JS©^T»S>S^##:*«0 

[02 2] *»^©ffe©*SS©^JlT$.S*##;«i»0 

[023] «*±fifc«-fc-r«siaffi*o^fcfflv>«c 
[024] 02 3 <d cup mu<o cmp mms60mmM 
[025] m2 3 (DCMPmm<D cmp mmm^mmm 
[0 2 e] *mn<Dm<DnM<»nmx&z,¥mfoMm® 

[02 7] 0 2 eoSaJKfWHTfft-S* 

[02 8JI2 6 \zm < *mi&mm®mmm<z>wimz.m 


(22) #912 0 0 3-3 4 7 2 9 9 
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[02 9] 0 2 8fflfigPWfB0T"&3„ 

[0 3 0 ] 0 2 8 \zm < ¥*#**0S&*S*©|UBI« 
tffflHg|5¥B0TfeS. 

[0 3 1] 0 3 0©B3MffflBhJife*.. 

[0 3 2 ] *|gfl^©ftfe©*S6©JI5SiT*&S**ft**0 
8S^g©SjgX@©-g|5© 7 n—flhS* *. 

[033] *mwm&mMvit¥mfcmm®mms(Dm 

[03 4] *^0^#*s«Mbfe###:«^0Sg^B©E 
20 ^«3g©Sa5»fM0T&-5o 

[03 5] **B8#AstfeWb&###:^«0SS«B©B 
*Mft& (DKff K I0T* $, & o 

[03 6] 4&mm&mtvit¥ttiim®m»X(D& 

IW(t»fc*svvrsp>f F©%*mig©iteB^0T"ag,So 

1W i>31^N 

1 S 

2 frMB 

3 v-ymmm 
20 4 y— y mm 

5 

6, 7 

8 mmm 

9 =r>^^h*— ;i/ 

10 77^ 

1 1 a fgitjn 
i i b mmm 
i i c mmm 

1 1 a. mmm 

30 12a *fittj£ 
1 2 b IfiMK 

1 2 g mmm 
i 2 d mmm 

l 3 ;i/ 

14 

15a fgftJi? 

1 5 b mmm (12«id 

15c ««« 

1 5 d (ft 2 ij&SiiJ§l) 

i6a mmmnm 

1 6 b BBlMIK (mUMQB) 

1 7 a <; 71 (ft 1 Wftjg) 

1 7 b u t m m i swmh) 

1 8 a (ft 2 *#Bt) 

i 8 b Mm&m (m2m&m) 
1 9 mmmam) 

3 1 CMPil 

3 1 a mmx&B 

3 1 b ftftttfl! 
50 3 1 c 1 ft 1 JgSi 
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3 1 w >* V >y 1J- 

3 i m mitm. 

5 0, 51 fflj&lSiSi 

5 2 x;>— ;i/ 

5 3 iiiBi 

54 am Y 

5 5 

L W&£fll 
M 2 ft 2 mUM 
PI, P 2 >ty F 

s & 
H t— ^ 

Qp pft*M©MIS • FET 
Qn nft*MfflMIS-F.ET 
PWL pii>x;i/ 
NWL nSl^3i;V 
S r X5 'J 
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(24) mm 2 0 0 3- 34729 9 

me} mi] 
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mm 2003-34729 9 
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NWL PWL 


cmi 8] 
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mm 2 0 0 3 -3 4 7 2 9 9 
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4WJ.2 0 0 3 - 3 4 7 2 9 9 
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mmmm HI ft? A(##) 5F033 HH04 HH08 HH09 HH11 HH18 

IfcMilSW^mfffflTATg 16#tt<£> 3 «3S HH19 HH23 HH25 HH27 HH32 

^tBALMftM^^^xm^y&ft HH33 HH34 JJ19 JJ33 KK03 

KK08 KK09 KK18 KK25 KK27 
KK33 MM01 MM02 MMQ7 PP15 
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